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you H€ 04 >t 4 ^ a 'bar6Aih''bulb 
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l^t*n sw wbat bappedi when lucnebody •elLi 
you a "bargain" tamp butb. Let'i bum thii 
"bargHin**^ in an etectrloaL Laboratory beHide a 
genuine G-B MaZdA lamp* Let^s Huppose wa 
burn both tamps a Ibousund 
houra at average ourrent coati* 

Here is an expert'* report: 

AHSume [be price of a good lamp 
— such as B G*E MAZDA lump — ia 
15^ and the price of tbc so-called 
^bargain^ Lamp is as low as 
10^. On the basis of the same 
amount of light for JOOO hoursi 
for every dollar f peoit to burn tbe 
good lamp, it would be necessary 



WElti; >Qt 
NOW 

[r 



to spend over a dollar and a half to burn ibe 
inferior brand « , * O'T fifty per cent more, 

“In fact there are ^bargain*^ lamps on the market 
today that you could not afford to burn even if 
you w'ere given tbe lamps free end 
handed a one dollar bill with each 
One besides,*' 

Here it an easy'^and sure— way to 
identify a good lamp* Look 
for this mark ij^) on every 
lamp you buy — for any 
purpose. It identifies a true 
bargain In light. General 
Electrio Company, Nela 
Park, Clevelandi, OfaiOf 
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It takes 




operations 



TO FINISH ONE FORD VALVE 



E ach Ford toItc lequireH twenty-five 
separate epeTatione iroin Ihe time 
work Htarts on a rough valve until it Lb 
ready for use. That is a surprising num* 
ber qI Operations for such a simpLe look- 
ing port, but typical of the care used 
in the monuiacture of all Genuine Ford Paris. 

Ford valves are made in North viUe^ Michigan, 
in one of fourteen Ford single-department plants 
located within fifty miles of the plant in Dearborn. 

The stems of the rough valves first receive two 
preliminary grinding operations. Then they go 
through a furnace where the beads are brought 
to a red heat. Next, automatic fingers place them 
in a huge machine where a ram strikes the red- 
hot headSf which refines the groin eiructure in the 
head, straightens iL and forms the valve secxt 
Valves then pass through other grinding, ma- 
chining and polishing operations. 



Each stem is ground five limes for 
greater accuracy and smoothnesB. In* 
spectioD gauges keep a constant chock 
on the precision machines. 

In spite of this care, each Ford valve 
Is subjected to most rigid final inspec- 
tion. Ampfiiying gauges check the stem lor round- 
ness within two ten-thousandths of an inch. Sim- 
ilar gauges check dlomelei. Other inspection 
equipment indicates the slightest '^run-out'^' of 
seat and checks stem end for squareneBS. Then 
the vatveB go into a constant temperature room 
where they ore inspected for length. 

While the difference in length of a valve stem 
under normal temperature changes is very sllghh 
measuring valves in a room where temperature is 
controlled indicates the precautions taken in man- 
ufacturing Ford parts. That is why it pays lo 
get Genuine Ford Parts for your Ford car or truck. 






A grinding nntm in th« Far-d mfvn jilnnt 
in jVnrthvitlt, Mirhigtin. 



Length of rttiNj- (t Hnditr 

tjrrtng prrmwurwr at in ttngtnar 




Optirnl and merhanitnt magnijteatlon gauges 
eheeh vmivm mtem dtumetwrf 



ftatUng th* Ford name Hn vulnr ta pw-otact 
pitbaflinrlapt. 



FORD MOTOR COMPANY • DEARBORN • MICHIGAN 

W/icn to eduffrfisfirA please niotrioii JPopwlrtr Jl/fchonica 
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BACK m the dayi of the 
telephone, practically all wirei 
were carried overhead on polcv 
or DU hoLue-tops, Some of the 
tallest poles carried os many as 
thirty cross-arms and three hnn- 
dred wires. 

If the old system were in use 
today the streets of our larger 
cities would scarcely hav« roozn 
enough for their canopy of wires. 
Traffic would he impeded, tele- 
phone service subjected to the 
whinu of nature. 

Better ways had to he 
found and the Bell System 



found those ways. As. many as 
IfiOO pairs of wires are now 
carried in a cable no larger than 
a baseball bat. Ninety-four per 
cent of the Bell System’s 
80,000,000 miles of wire is in 
cable; sixty-five per cent of it is 
beneath the ground 4 

This has meant a series of 
conquests of space, and insured 
greater clarity and dependability 
for every telephone user. But it 
is only one of many kinds of Im- 



provements that have been made* 

The present generation does 
not rcEnember the old days of the 
telephone. 

Service u now SO efficient chat 
yon accept it at a matter of 
course. It seems as if it must 
always have been so. Yet it 
would E>e far different today jf 
it were not for the Bell System 
plan, of centralized research, 
manufacture and administration 
— ^th loc:afized operation. 




BELL TELEPHONE SYSTEM 
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tC^ntioupd on n^Kt paff«) 



War Sentinels of the Pacific 

O TORM- WRACKED, befogged, a menace to ship- 
ping and a grim haven to the shipwrecked are the 
Aleutian Islands, nearly bridging the north Pacific 
ocean from Alaska to Asia. These litde known vol- 
canic islands, sometimes rising or sinking mysteri- 
ously into the sea, may one day be the site of an 
American ^^Gibraltar/' a scouting and supply base for 
the air fleet defending our shores. From a hidden 
“aerie^^ in this thousand -mile archipelago planes 
could be dispatched to disperse any warships steam- 
ing to attack this country. An article next month, il- 
lustrated by eight pages of pictures in color, describes 
these islands of the north and the part they may play 
in defense strategy on the Pacific, 



Next Month 

HERE'S no end of fun in mak- 
^ ing a pack‘of cards do stunts. 
“Just choose any card in the 
deck,” you tell the crowd at an 
evening party, and a moment lat- 
er at your command the card 
fairly leaps out of the pack to 
dazzle and baffle your friends. 
With a little practice you can put 
over the tricks described in the 
next issue by Richard Cardini, 
master of card magic. 

He*s the Big Noise 

POUNT G. Mazzaglia Cutelli 
can fake a noise that sounds 
more natural than the real thing. 
He rolls a walnut on a drum head 
and you’d swear the Graf Zep- 
pelin was overhead, He bounces 
a basket-ball bladder with buck- 
shot inside it and you imagine a 
munitions factory just blew up, 
An article in the November issue 
reveals some secrets of this great 
“sound-maker” for radio studios. 

“Down Flaps!” 

IT down in the pilot's seat of a 
giant transport and take the 
ship over its route, from the 
warm-up at the hangar to the 
“Down flaps!” order that brakes 
her speed to fifty -eight miles an 
hour as she touches earth after a 
200-rnile-an'hour flight- You’re 
partner to a transport pilot in the 
nose of an airliner in an article 
next month. 
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^‘SIMONIZ makes 
them Stay New!" 



0 ^ 




Millions of motorists have found it is 
wiser to Simomz theii cars. You will, 
too. Sunonizing quickly and easily 
restores the lustre to the finish, makes 
it last longer, and keeps cars beautl' 
ful for years. So, it doesn't matter 
whether your car is old or new, the 
sooner you Simoniz it the better. 



You son Simouiz a ca I 
only with Simoniz 
and SlmoDizKlBeaer, 
Always insist on 
them and your car 
will stay beautiful. 
For your protection, 
the famous trade* 
mark SIMOKIZ is 
placed on every can. 




MOTORISTS WISE 

SIMONIZ 
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baker, porlehle, dries auto paint quickly . ...^ 5'T^ 
acaffold rai*ed Oft teloicapiug pipe ^ ^ t , , , ■ , S66 
Photoaraphy — meter, exposure, aid* photographer, 565 



{Continued to page 'GA ^ 



POPULAR MECHANICS ADVERTISING SECTION 



5A 



SAVE MONEY ON YOUR 
HOME REPAIRS i 



Quick f^a^ytdependable 
w&ys f<j xnaJcc over IQO 
of fhe CO jn in onea ^ 
emergency and routine 
houi^ehoid repairs are 
explained in thh free 
booklet. 



Home ih^Autd 
Repairs 




SHOOTH^N 



Writ* for 




^rv 

lucky uav3j when something sud- FREE BOOK 

denly leaks, breaks or comes apart, 
but — you f.iui laugh at miinv such 
emcrgetxcies and ssave much money if you keep a 
can of SmcHith-On No. 1 bandy and do your o\\ti 
repair work! 

Smooth-On No. 1, applied with- 
out hc^atand withnutspeebd touls^ 
hardens into mctaliit: iron and holtls 
on any metal, It offers the simplest 
means of stopping water, steam 
or gas leaks, and is ideal for use 
on pipes, boilers, tanks, heating 
systems and automobile radiators, 
kitchen utensils, etc. The repairs 
can usually be finished before a 
professional fixer could arrive, and 
at a very smidl rnmtion of the coat of an outsider’s 
work. 

llesetting a loose handle, lock, lunge, stjrip[JCil 
aorew, bolt nr nut with Smooth’^Ia No, 1 seklom 
takes more than several cents 
worth of material and a few 
minutes of time, but the re- 
pair hoUics like new. 

Properly made Smooth-On 
repairs are permanent, avoid 
labor expense, often avoid 
buying a much more expen- 
sive renew:d part, and you. 
have the satisfarUun of know- 
ing that the work is well done. 

A dollar saved Ls a dollar earned, and the money 
you con keep each year by utilizing Smooth-On 
No. 1 at every opportunity is a sul^tnntial sum. 
Pcrfc<d results require only that simple instructions 
be followed. 



Oft thf frer bsi rrturnfnfl 

the ciyapf/n, firul J)uy 
On .Vd-. i (ft I-th. ar 

run /rNul flriy ftardiettre 
store or i/ a# 





SMOOTH-ON MFC. CO., Dept. 37 
574 Communipaw Ave-, JeneY CitY, Ni, 
PhsMf Mali the Smuotii-OD Book, 

Kaine. ............... . 



.^ddrMH . 




YOU’LL NOTICE A 



The very first time you build anything with Gen- 
uine Masonite Tempered Presdwood you'll dis- 
cover a lot of new features you never knew could 
exist in construotiodi materiaL > 

In the first place, it comes tn boards with a sur- 
face of iron-like hardness and marble-smoothaeas. 
Yet it can be cut and. sawed with utmost ease. 

Secondly, it is absolutely grainless, and moisture- 
resisting* Will not warp, chip, split or cradc.^ 

Thirdly, Oenuine Masonite Tempered PRESD- 
WOOD possesses a pleasing, natural, warm -brown 
finish which can be used without further treat- 
ment, However, vamish, paint, lacquer or enamel 
can be applied if desired* 

Fourthly, whenever and wherever you buy Gen- 
uinc Masonite Tempered PRESDWOOD, you will 
find it absolutely uniform tn quality. 

Genuine Masonite Tempered PREsDWOOD is 
available fram leading lumber dealers in 
and Vt!* thicknesses^ Send in the coupon below 
for a sample to experiment with in your own shop. 

MA^rntE CORPORATION 

111 W., WsAhingtcxi St., Churaicq, HI, Dept, PM- 10 

Please Bend me a Free Bample and additions! iiirorm«tion 
l^bant CcmiiiiiC Mssaaitie Tempered PRESDWOOD. 

Name 

^d<fr«CB, 

Cttr ft te 
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PYROIL C(HWP4HY, 

Sia PjfraJI Hldgij LflCrOMJ^ U, .5.^ 

n«iM' mid farti uf with .\1l«r I^pjirinif, 

riffliHf -rtilul iIpCilII." Ilf tFkU i'ymJI nu[hirtuiijt]i'' fur m^. 



Xnne. 






' H> ^ . .. 

f flunri' , ... - - . Sit ji ri? . . . . 



for ALLOY BEARINGS 

AND 

PLATED PISTONS 

CONTAINS NO HARMFUL 
OILS OR ACIDS 



Ith 3 uf H'li’fTui c;tl sun I 

tjrm ipHt' ri.'i'piiiU niiJilt' Techniul 
Service Bureau nud Pliocniv Labora- 
tories to riptATiiiiiie ihr i uIau? 'jI Pyroil 
on ttilvpr alloy Irtyirino, it iA;ti founif 
ihut I'yriiil mdilf'oiJ ll l' i \m*- friolinii; 
uii]i!iLoc>il armtcr prt-wurp; sliiinerl riMliiriiuu!! uf 

in. frhtion iimi r»rili4rtU)ll 111 trIr'iMTJii- 

torn Hw A1.SI>, i lUT i'VllHTL li^ I'Vnnill.V 
ClILtiHIXE _AXD ( HLrilMS V'l KIF 
HElilVA rt ^ E.S :n well n» olljef eh pin leal' remit imI 
t.n ^inxluee iJiPLrU]LeNt!il eliimiiiril] urTi'iii lilliiy 
brorme? 

Whether jmur cjir In new nr oUl— new (i|ie lUNirltiDM sml 
tH-iioii'. of thr efiMV<tflt|nrL[iJ — !!>■ all tna*n« una Pyrell 
r*eiila,rl^. UnJy an onni'e nr tico, rA<tii1rn:l4 Rive-, yon 
murvHi!piL4^l>' Incrijiail niK^nitliuT rtfiuttiL At the lOimc 
lime It pr'Otr«;t* TrleLlrtiial Jirai<i D4tilSh-''l ililiUiiufe — diirlEut 
th{? bmin-ln verb Ml ntiPl for the life «t your put Jlafpijrtiirils 
bwtiMPi, frcfri vjMviJfl. rnm*- lucroujB™ tKiieer. 

Sfjld The wnrld oViSf, at lerilrr "ituTlnns, 

ppthiT dA>ui]HS Mail Rpuiuni fnr rurtlief ftiiirte. !^l4ini}- 

faptnrpj allit n liuran le«l by Pytoll Ctpm[iiinv. W. V’. Kld- 
ilnr. fm.l i'.vfih||: fUiUt . Laf'nmw. wIh., T?. A. 

PyroH haft breo taaltd by Papular MDchanIca aitd la 
ttfted by Pqpiplar blachapulci' PraiftM and Fubtlibing 
Equipment. 

DI^TRtflUTORS ED A AN UNi^ 

U^UAt. BUSINESS OPPOR- 
TUNITV^ CHECH CaUPtlH HE- 

Edpj h tur tfiJi 1 1g pia I u rr on ■ fr*rr can . 



(Coiitont!» — Contmuedy 



Pntalo— ^Qund Bp-eeds rrowth of 

Poultry^farm, indoor, operat«i like factory > ^ , .517 
Radio 

Itlohp. yrorld, for ■hort^-wavo' Uatenerft . . S6S 

bints for gBperimenterB ■ . . . ■ . . ............. .. 5flS 

two-way iradilii rptu airiall. plwpie ,..,...4.. .571' 
Radio, AnHals — ^antenna, recnivinfi how to instoll 
^Eort HI 
Rad io, Apparatus 

oBeillator, tuil-ranao te*t ....,.^.^,..,., 4 .,^ 

rretifierti copiwr-wide, how to nfunbe , 1 1 > n i ^ i ^ 5flg 
au^tr tuner h"* ebaasis ...... 

Radio, Receivera^&hort-wavg super has crystal 

filter sat 

RadJum^-cluckinff ^'radium hen” finds element 

when lost ^ * ■ ■ * r ■ li_l_.| JL 3 lift t^F_f S40 

Railroads 

chair car, luj tfaair rack undi’r wot ■ i ■ » , * >S6& 

donble-dcck cars Uted on suhtirban traffic in 

Pitrifl ■ 544 

rails welded together take .put “elicits” ^523 

R azor^ft e lf.^TinB in g. removeE water by ipinnina. .. . 572. 
Ref rife rat iop- — carbon- ilioxide fas deposit waiting 

to he turned into Dry tee S56 

ftrfrlfforator^T-sun^ijraya used ta cool , , ♦ > , ♦ . ■ . ■ , , S 60 
Rohot^^hecka algnod and aignatures counted _bir^ ■ 540 
San din r Block^rubberi curved lurfacos Sandpa^ 

Pered Oii - ■ . , , - B5T 

Scal^— poataae repaired for letters found by .507 

Seed — ^jerniination slowed by red spot in sji^ctru-m 1 56-0 
Teater.^ Electrical — vest-packet^ carried like foun- 

1a in pOn , , ■ + , ■-, , , i-.* !■■,**■ . ,. ■ - ■ ■ . 5T2! 

Theater 



dTlv£j:.UI ._h lit . bPe rtHgf lor each 
model. Silver Jubilw, in London 



.534 



Time Calculator^— di*k eaUulgtca tlrnc for any place , 54& 
Trueli 

fort on wheetf carries ^avernment mnney., , , , ,550 
i3iiid-0!tLJ0ftn, _aL"j^d^j_vgbiclea c o nvrtcd i n to,. 407 
WaftPS — 'transport- air-conditioned, brings overseas. 43T 
Wrench— ScrewleNB, pressing thumb on cam ji;dJuBta ■ 4fl3 



AMATEUR MECHANICS 

Ammoniar— esperiments with, practical ■ nO.lA 

Baibinf Suit^ — fruit Jar used for Btora.|;c « k « + - r » » 

Booh Ends — ^"'Scotty,” made from brass Of copper. 604 

Calendar — -envelnpe on back for ncorda * * 

Cards, Playuif 

Camphor used to clean ....... . 6QQ 

mono|rams on, procesa for dnin^ -5Q3 

Cboppi-nff Black— bevel to eliminate accidents, , . . . ,533 
Chute, Trash — cabinet in basement houses 
B ra weci— Sp rin g stop for la released in a mo-ment . . fl20 
Fishheoki^— pictures hun^ from moldlnts wilb^k.^BOS 



Floar Boards-— tool, ttme-'BBVinr, for removing -fiQ4 
Fountain^-sosp bubble, is beautiful night display .. OIZ 
Furnace 

mat, IfnoLc'Uin, catches ashes and Coat .591 

vacuum^dean hot-air pipes ...i............. . 609 

Furniture — table, loot, folds into chair , i. . ■ BIB 

Heating— gas-stove oven used for ■ SS9 

Ja-ck-o'-Lantern^balloon, toy, and flashlight mahe.55'3 
Kindling — sawdust and rosin molded for ........ .B 12; 

Lamps — hnsos, modern, you can make ,,,,,,,,,, , &D:G 
Lantern Slides — typewritten, using Cellophane and 

carhon papof S92 

Lathe 

band saw used to make diagonal cuta ....... . &DQ 

tallatock, windshield nut handy to adjust. . . . .6f]{} 
turnings, amall diameter, smoothed with plane. GIO 

Lighting — porch light made from wine bottle QQQ 

Locks, Cabinet^— windows made bur glar- proof with . B.lfl 
Message secrett how to write on paper ........ .- 605 

Models 

railway, fence cf hairpini ,**,*> - S9fi 



Steering wheels for, easily made 

Oilstone rubber band araund prevents breakage . .0 10 

(Coutinued to page BA) 
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Are you, too, up against life's big question— 

*TIow Con I Make More Money? 



Every bill to be paid, eveiy need to be met„ every 
dream aiiU uniuliilled — demands tbe onswer to 
this For on its answer bang oU the 

other answers of life: how you live, what yon 
wear, where you go, what yoa do, the position 
you hold, the one you hope to hold in future! , , , 



M ore than anywhere else, this question haunts you 
daily on the jobr You want a bigger salary; more 
pleasant and intereating work to do; more advantages 
for your loved ones — recreation, travel, societ dctivitlcs- 
And 60 , as you keep plodding on, in between the little 
thoughts comes this big one, again and again: ''How 
can 1 make more money?** 

Well, how can you? , , , By working harder than ever, 
so as to attract more attention to your industry? Thou- 
sands of people are working harder than ever, these 
days; employers have no worries on that score. By try- 
ing to *'get a stand-in** with somebody of influence? 
Henty of people have tried that, too— ^only to fnll down 
because they couldn't deliver. By getting "outside 
work^' to do? Sooner or later, your regular job suffers 
— and then what? 

Out of the comer of your eye you can see a long line 
of folks just waiting for the job you have now. Any time 
you're "out," a dozen others are ready to step in. p3 
it's dangerous to resign and look elsewhere, isn't it? 
Besides, jobs in your same line elsewhere arc bound to 
poy about what you're earning now. 

Whal's Wrong, Anykow? 

Let's be quite Berious for a moment about this "money” 
question. Who, as you glance around the business 
world, are the money-makers in it? Are they the filing 
clerks, typists, stenographers, bookkeepers, limckocp^s 
and routine clerical people? Or are they the expert sales- 
men, the accountants and C, P* A,'s, the attorneys, the 
traffic managers, the personnel directors, the sales cor- 
respondents, the sales managers, and other executives 
who give orders for other people to execute? 

And how did these money-makers, with their envi- 
able jobs and opportunities, "get that way*'? Was it 
simply by working hard — having a "pull" — changing 
jobs till they found the fat salanca they wonted? 

Experience says no! , , . They make more money than 
the rank-and-flle in business for just one reason: they 




have iraintd for the better-paid special!^ functions 
that Tom, Dick and Harry, the rank-and-file, cannot 
discharge. 

Their Answer is Yours 

That is their answer to life's biggest question. It is 
answer as well. And LaSalle Extension Univeraity has 
made it possible for YOU — granted a real ptaperae and 
adequate education — to train fur the field in which you 
would prefer to earn more money. Without leaving 
your job, you can do what more than 800,000 men and 
women have done already: utilize your spare time for 
home study that definitely equips you tO' get your 
money question ansmrrtd. 

The coupon below lists a number of spcdalizcd voca- 
tions which today offer the interesting work, attractive 
opportunities, gratifying incomes— all the rewards that 
go with '^bigger responsibilities." Pick out the one that 
most appeals to you, check it, and add your name and 
address. Find out the interesting facts about it which 
your inquiry will bring you promptly, without nbliga- 
tion. Send yaur request alaug NOW, and learn haw to 
get the one right answer to this biggest of life's, ques- 
tionSi— the question of "more money." 




Don't act an this adFcrliscment unless you'rB really in tarntsf^ 



LASALLE EXTENSION UNIVERSITY. Dept. 1064-R. Chicago 



I would ll^e to have your booldet — without any cost or obMjiatEon to US'! 

lunllite iuidyour auoceu tnunluE 1“ the businesa fidd I have chreked. 



-about my oppor- 



□ BufllA«ia M«Dnt«menE 
GHlaher Accountancy 
OTnlBc ManaHemcAt 

□ Modem SnletnTBniiblp 

□ Coofunerdat Law 

□ Law: I>intrwof LL. B. 



□ ESI 



EhMhhHpliLC 



(pen i 

pc. K A, CoHChlaa 

□ Induitflal ManaAemenCli 

□ Modem ForemnnthJp 

□ PcrMnnel Mn itOflemen r 

□ Sui I oeeiCor reepooileoee 



O Dual oeaa 
Entthah 

□ Effective 
Spetnirtft 

□ OlAce Mftm^C 

□ StcDotypy 



Name. 



Age -.„^- 



Addrtas.. 



LaSalle Extension University 



IVAcjt xoi-itiuif (ft jttease rjiciifiou Poiiu/ar JLfcc^«t|^^7a 
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Carving dolls is 



fun — says Tony Sarg 



grurup^ ^T>udi«s’'\ carved hy Tortf 
Sarg. lias amused thousands ’who have seen 
his Marionette show* Alice in Wonderland. In 
his school in New York City* students Jcarn lo 
carve character heads* 

sharp tool minds you ; a dull rod won't"* 
is Tony's way of impressing beginners. 

Dull tools are like the grumpy Duchess* How 
often wnrkers in industrial shops and home 
workshops struggle along with dull tools that 
won’t mind them! A few moments with an 
India Oilstone or a white Hard Arkansas Oil- 
stone will win u cool over to mind amiably. 
Your hardware dealer will show you in the 
Norton Abrasives line benchstones in coarse, 
medium, hne and combinations, os well as slips, 
hies and wheels. 

Usft TJuHat Exfwrti use 

How to sharpen tools according to their shape 
and purpose is made clear in ''How to Sharpen." 
Write for ii today. 



BEHR-MANNING CORP* 

DIVTSJOM OF NORTON CO. 

Dept. O, Troy* N. Y. 

GentlemHL, Pl«ase tend me free the hook “How 

(D 

r.r..........*i-i K ill... 

AJJrfiS * ... 



( Contetits — Contimi ed ) 



pFnetl— — datj TPCPriigd nn photo filma with ..*.... .fllft 
Pliatoffrapha — CelLapbane ribbon used an corner* 

far rnaonting t 0 <l 4 

Photo^riiphy 

lamp* Lmpraved handle for* * 5^2 

pHttra-flpOEi InmPr paiitBr plate an reflector for* .OtO 

weighta act aa formula fl&l 

Plulfo — -attacbwent* repair far Iopba ,**.*.*...*. .583 

SawB and 

oparatloa, trlcl** of .61 1 

circular a-aw. inner tube protEctu teeth of 61 D 

atap gaugg for circular igw 
Semper — tpqthed, NmO'Ptlm ctfgca of turned worh..S 93 
5 «winff Machine — belt wedee prevent* accident* to 

chiiare n 604 

Sfaipn and Shipplnji^— Cruaadpra* warship, model of*S 87 
Sink — drain, old place of chain uaeij to clean.. . . . .S 12 
Solder* Wire — “fanct" of, 9-mall parts held ou atep- 



laddET-JBtii 



Soldering Iron — -boitle capo keep horidk cool. . . . . .SIO 

Spool HoldBr^thread enda kept handy by ....... .59^ 

Table— Duncan Phyfe dmp^leaf .5B4 

Telephoftg — play telepbone for the Junior elcetrician,6Ql 
Thermometer^— hoae, rtlbhor, pratecta a^ainat 



breakage .**.*.. .................... 


S 9 1 


Tonga EletheS, het, lifted from boiler with . 


816 


Tova — ^'rollicking Riiifus" will dance Jig .... 


. . . . . 600 


Workhench^— seat swings out of way *.,*.,* 


. * * * .813 



SHOP NOTES 

Automahilc-i 

ipringa, tinfoil helps eliminate squeaks in . . . .fljg 
tire pump, hlowing qut the Une In ..... ..G^S 
Autotnahllea, Acceaaorict- 

CO-nnec ting -rod hearing a, dreaaing down ..... 
rack to keep bearing cap* in order ......... . 6JQ 



spark -^pLug cables* assuring electrical contact 
oi ................................ * 

Automobiles, Batteries^pllcrs altemd f-or battery 

work 

Automobiles* Driving acceasorlea abut off when 
motor Stops 
Autamohileh* Repairing 



generator commutator, truing up , .038 

kinks, time-saving* for Chevrolet tnecbanics . . . 
Spring keepers, tool bolds down valve to insert. 839 
valve lifter* emergency ................... .83d 

Rattery* Tungar — bulb, sagged filament in. simple 

repair for 637 

Blowtorch^— steel vrooL on* cleans soldering iron. ...829 
Brush. Scrub— hose attaches handle to ,630 

Brushes — coil spring in water pan helps to clean *. 634 



Drafting — triangle, preventing Ink ameari rrniQ. . * .631 
Holst— ^barrels, vinegar* raised with ,630 

Ladder— crossbar at Upper end ■..**■**...*...* .625 
Lathe 

box. drop-*id«i needs no dustpan .624 

turned work, marking parallel to Us axis .... *825 

MetoJ^Rnishing in the home shop ..626 

Paint and Fnmting 

clathespin guide for striping hnish .831 



window streamers, brush marks eliminated .... 625 
Pliers — small-nose, rubber hand Improves ....... ,838 

Poultry — feed conker, funnel in poil makes.. .624 

Saws and Sawing 

push stick useful wllh circular saw ..637 

table, large, for workshop ............. ... ,821 

Scraper — «n wagon bos, clny removed from shovel 

with .629 

Se-eds^ Sacked^— glue on tag displays samples of... 631 
Shavlnga^ — blower removes from drill press ,830 

Sifter— h arses hoe aids in using. . .638 

Sign*^*'paddlo-wbeel*“ made from junk ports .... .824 

Salenoids^how to make .832 

Sugar, BrOWfi — lumps in harrols, preVontlng. .... ,837 
Toenalling^tool for carpenters aids in ,631 

Wnrkbnnch — hoarda projecting from lumber pile 
Serve a* 



831 
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YOU CAN REPEAT ALMOST 
EVERY EXPERIENCE IN LIFE 




Today is life. TomorroTv ia a hope» Yestthiay is 
a dream. Nothing h so dead as a duy that has 
paNised. Only the trailing clouds of memory reinaln. 

One today upon another today — how quickly a 
decode is built! Youth approaches manhood in 
high hearty embracei^ maturity as the period of his 
conquest, then ^^remembers with a sigh the days 
that are no more*” 

So life goes — like that NOW is the only oppor- 
tunity, NOW ia the moment of success. NOW men 
decide — NOW men ^vin or fail. 

Are you one of the men who are wondering 
today what will happen to them tomorrow?' Then 



remember this; // you taki tai^t of tod^y, tomorrotw 
Wff taJif care uf itsfif* And one of the most hii- 
portant safeguards you can take Is tn he certain 
3 'our trainlfiff is modern , . p that you are adequately 
equipped to master the problems of 1934. Today, 
in almosit every line of human endeavor, ambitious 
men arc modernizing their training by spare-time 
study of International Correspondence Schools 
Courses. Their action is a guide to you — and 
NOW is the time to act I Complete information on 
any subject in which yon are Interested will be 
sent without cost or ohligattoni, The coupon Is for 
your convenience. Return it today. 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



Without cost 
and Why,'* and 



BOX SS9S-H, SCRANTON, PENNA, 

or obligation, please send me a copy of your booklet, "Who Wins 
full particulars about the subject before which I have tnarked Xi 



□ Anhilwt 

Q ArchiUwtuTR] DTbftamiRi] 

□ BiiiJdim Elrtinutinc 

O CoctrkDlor aiul BuikleE 
U NlrvcUml JlmfucbM 
O ICn«iciv«r 

□ UdW lo JarnDl bxilJ 

□ CloelrioJ Rnciueer 

□ LDoeLric ticbtini 

Q IVekUiia. taBQtrui kTV.1 -Qu 
O rtCMilkiia &facii:p {IliiDprinii 

O BdlWliiMJcAr 

O BLiEdniH MmnuBmoiiL 
P OffiM UAaBaaiDDDt 

□ Io4JuxtrUl Mnnitc^nvmL 

□ Tr»lAD 

P Accouniuirr 

□ Cmi AiMuualAiil 



TECHNICAL AND 
P n«At TmtoiBbL »f M«u1j 
□ SbML Metnl WufLflr 
P TfltitffAph Ea<Lii««r 



mOUStniAL CDUtt&ES 

p riuinlflac □ BtMin Pitting 

□ TlakLliiiic P V«ntil>t4aa 

P Air CaDiliLUnLLnc 



P Tol«pboi» Wark □ ILmUo P aLe«jn Encuiiwr 
P Kncinwriiv 



P M«ehudal Dnlunun 
P Q THhalduk-rt 

O ISltBTEunilkn 



P SleBRv Klfketri« Rn<in«er 
P Atjirtnn 

P IL H. LoCDDlDLlTn 

P TL. n. (WUoD Fomtutn 



□ Gu Etwinaa □ tHwI l-lncim P Air Bink^ P R. II. Kk^iuliiiui 



P Avlkllofl I^QcInni 
P Autoniol>ll* MwhAEiM 
□ ItflfrifnratKKa 



P ftifliiriu' Eli^fiiiecrtni 
O ClivU. iLiwinirerintf 
Q auxYqAna Bttd Uappluc 



BUSINESS training COURSES 



□ G, r. AocouiiiBiit 

P BoakbiMiDiiiR 
P S«irFtarl*l Werfk 

□ ^pnniifa 

□ SMlnniBniliiu 
n AiivarUHluc 



P .'^rrvire fllBtiar, flBliiaiiiBniiliip 
P Finl Voftr CToUbcc 
P 04tfnpan.lfrtm 

□ French □ ^ow €>»T^jii □ 8 i«i)a 

P aEiHiDcrBpInT t,ptl Tvpinc 
□ Civil dATTin* □ Mail Cajritar 



n TtrUc* En«ini*Br 
□ Drktjfl nivl BuMibe F^nivpq 
O CbBmwtry 

Q IMiajTDBCV 

P CtmI Miuiac 
P U 1 b« FoniLAD 
G t{RviEKti(?n 
P Cotlija MBaufB4rtuHttE 
P Wufilen MKDufRiMuriqc 
P AErlciiltur* 

B Fruit fSrowbic 
PoulUy F 



□ RbII w MbA ClfHr 

□ Crkde H«hiwl J^ubjcql* 

P NcBoaL 

□ Colli^q FjYp«n,tcrv 
P IlltuTmLns 



JVaiwe„„„ 



rife.. ^Addreii...., 



City 

// r-rrfdff irt CHTRffifo, *mis( f*i* to IAr /ntiTHvf jwil rffrrwjKHidrii™ 47 jMhh#Ljt(. Mantreelf CaniuSt 



B'ften tcnffnit fa advertioen please meRtfoii PoiiuFar ifeehnnfra 
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Copy tfiis girf and send us your drawing — perhaps you^ll win a 
COMPLETE FEDERAL COURSE FREE! This contest is for 
amateurs, so if you lil<e to draw do not hesitate to enter. 

Priiet for Five Beif Drewinsi— FIVE COMPLETE ART 
COURSES FREE, induefing drawing outfit- (Value of 
each course^ $190.00.) 

FREEI Each contestart whose drawing shows sufficient merit will 
receive a grading and advice as to whether he or she has, in our 
estimation, artistic talent worth developing. 

Nowadays design and color pfay an important part in the sale of 
almost everything. Therefore the artist, who designs merchandise 
or illustrates advertising has become a real factor in modem in- 
dustry. Machines can never displace him. Many Federal students, 
both men and girls who are now commercial designers or illus- 
trators capable of earning from $1000 to $5000 yearly have been 
trained by the Federal Course. Here's a splendid opportunity to 
test your talent, Read the rules and send your drawing to the 
address below. 



RULES FOR CONTESTANTS 
Thi? cqMtst qpen qnly to 
amateurs, 1 6 yeari qld qr mqre. 
Prqfessiqnal commercial artists 
and Federal students are riot 
eligible. 

1. Make drawing of girl 3 
inches high, on paper 6Yz 
inches square. Draw only the 
girl, not the lettering, 

2. Use only pencil or pen. 

3. No drawings will be re- 
turned. 

4. Write your name, address, 
age and occupation on back of 
drawing. 

5. Ail drawings must be re- 
ceived in Minneapolis by 
Sept. S5tK, 1935. Prizes wifi 
be awarded For drawings best 
in proportion and neatness by 
Federal Schools Faculty. 



FEDERAL SCHOOLS ^ INC 






Dept. 10315 Federal Schools Bldg*, Minneapolis, Mjnn, 



MM 
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Leam 

EtEORiaTr 

«E!«D TODAY FOB DETAIMOF MT 

Pay-Tuition-after; 
Graduation Plan! 

ti^nlJTK In 90 days, rtetit herein the ffneai Coyne 
Shops — not by correniiondence " but an meal 
itlccLdoi] tnacbirtcry. Moll €h* coupon Ewlow. If 
you are short of nianey PU send ynu all detajJa of 
my hnaticc and consider your application. If 
accepted n you 'wnn't have to start ptiyina tuition 
back uniUfive montliB from tli« if at« yon start 
achoat» and then yau'lJ have ovar «yaar toQoiii' 
plctcyotir payments. 

Tremendous Developments 
Ahead in Electri^ty! 



STUDENTS BUSY AT WORK IN GREAT COYNE SHOPS 



H ere is your opportunity to OflSh fn+ Every day brJaj^s news of n.e?F derelopments In every branch of EtecH^ 
trldty, writh more opportunkles, more Jobsj and a ftreofeT fwture for the trained roaii rtaan ever faefore. 
I CDnaidl«r Che fellow who in airihltLoLLB enough co want Co :^eC ahead by takln& my TrnininKT^ortby of my help. 
MAIL THE COUPON BELOW and you can prove to me that you are willing to spend Just THREE MONTHS fo 
the Coyne Training ShopH LvarplpA ELECTRICITY. 1 ‘hcni J'u tdl you about my finance plan, which has enabled 
many to fiat cample te Training and. pay tuition back later* 

Leam By Doin^ In 90 Days 



Luck of (rxpcriDUCO or ad- 
vanced education bars no 
one. I don’t care if yon 
don't kcioty nn anuiituro 
fromanuirbruke' — I don’t 
expect you M It makca 
no difference! Don't let 
lack of money hold you 
buck from getting all de- 
tails of my amazing plan. 

MANY EARN While 
LEARNING 

If ytn nred part-tlmfl work to Iwlp 
pay yaurUviTtB cx peaHB a nd will t all 
uj pnofalcmi mny bti tibnx.0 
llClp yOLl IH WV iMlVf t.SulU.HUC.'lllI tif 
Othcii. Tben io 12 brief wacka^ lo 
tha enat rcnarinjE Bho[H oi Cu^'nr, 

WC Lmfn yuu tui ypu aever.] tr-nnirif 
yimciiuidba trnin«i . .on one of tlbe 
Sitateflt outliiyaDf clcclricnl 
ratuA eva r a3Bcntbicd . . lYaJ draa- 
mod, enrlnra, powrir phinEP. AUto, 

I - boanU. 



■CTitch* 



traDamJitlna alb- 



. . evBivthiiia fram duarbvili 
to faTm power oodi llEhtinE . . hill^ 
sized ..lafull opcnitlDn every day I 

TRAINING 

Bs Actual Worlt 

No den bo 0 kB...yna set Indliidum] 
^ihlna. . rosl setuzl work with only 
m theory yoa Will twrf. Bdlldhiff 
WSlOSttorioa .. . wlBdinareoJ painar 




tdm, operzcinff real moton, iItiib- 
Uhi and venenton, wJrinE boBHB, 
■te. TliBt'i ■ aJiDniwe ot how wm 
brip Co make yon n muter rJ«iH- 
ctari, Bhd At Too to qaalify for iobf 
iBOdiotf (o the bigffesL ii«y. 

Jobs' Pay* Future 



' I nwa my ITlavlrl^al Surfm 
IS ' ■ zya it. B. 



loftHjr 

qp4^au^e,' ' azya K. B.Um- 
hzrger of TejinmuE. "Two 



Ptuiiarv for lobs tAe Th ess 

llznzrpz hr at iiLinitr^>ili iiF ppat. 
tlcnzlQ tlMialwlrMrzl Ei«ld. Onr f rzo 

■niEttoyiBHi L bDrzEurirzzyoii.z£ttZ- 
Hnolanaziil AZFvii;*. 

ABMArune exeuflT 



VUBkTATIOM OPeRATMt 
AUTO CLECrmCHH 

RAWD 



iftor lezYEna uhool f took z wli^odf 
Job,^" faiwrm E, O. BrrndE of Ulf- 
Sots, "'arid the proAU from fhli one 
job alohe rnor* than pzkd for the 
Ahtjfe ^crqrzE.'* A, C. Hoebnle of 
Ohio flZTO ''H ihmI ved zenm] rolan 
Iti duo to the In Eninp 1 rocclvnl 

At Coype/' And 1 could quote 
from huoiiredpof lattcrvof paemra-. 
fnl Coynp Tririhvd Men, ll'ftof ifs^ 
AdiW dciiM, you thauld tM tiblt to liol 

RlHtrls RwfHtfsrstlpn 
'—Air CoadltloblBS 

JlIgbtinQw] zmJncliMiEnBiojblr new 
Electrle BDfHuvntLon vnd AtrC^Dd' 
dltloniPE coono at do eztro 



CETTHEFACT8 

Coyne h Four one ETV^dlanee to 
Evt i Dtoelecinr itT.^lViui pclmol ieH 
y ezr« old— Coyne trzEnlne; ie teeted 
—^proven beyond all donbt — eit^ 
dnrked by meny larue Dlertricel 
eonceme. You cen Hod OBl owry- 
thinE piwpbutTlylreo. Simply mw 
the eoupon end let me zentl yon 
Che biff, fm Coym book with 
photouriptH . . . fpetz . ^ * ioho 
}■- * eeluHet ^ . , oppoetnnlfieB. 
Telhyoa bow manreem eipeneep. 
While tTmlning aod how we BeeisC 
oor Ereduerei In the 0 rld. Thla 
d»e fioi obLisate yoq. So set mt 
fum, JdaE Dudl evnpon. 



Get This 

FREE 




/ 



// 

ly 









■/% 



6 f 



% 

♦vV 






L ^ >K ^ ; 



Co 3 fnmS€hool 

Tble Is opr flrenroof 
puHlem tbumewturre.- 
In le Instead thou- 
sstids of dollors' 
woTth of Eleetriezl 
eqalpment of nil 
kinds. EToryci 9 m.tDrt 
snd conrenienee hu 
been ermnaed to 
make you happy and 
eemtenCed {faring 
tour tmlnlBB. 



COYNE 



H. (X LKWU, PwMnt 

Ciijiit ElMtrlcal Bcbool, DfRt. 75-72 

f«« «. FanHita Ot., CHilfiasp, IXL 

Duar Mr. Lewfot^ — Without obltffatian send mo 
your bte Iren UluatfaUMi oAtAlott, with nil facts 
about Coyrie^ TrnibinK hud dntnilfl of youf 



' *Fsy-Tultlon - Af tor-G»d u Atlon^ ' 



you 

PUi 



Ncum. 



•A&c, 



Addnam^ 



H. c. LEWIS. pnesmiNT fovhded im 

ELECTRICAL SCHOOL , 

fD*S.PBBtllUktt.tD«pt. 75 T2p CbluROtlUp I City 



When ivritlnr} to tidverifsrm pUrtAo mtnUnn pojj«?ar l/cc/tontea 



Stoce. 
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become a lightning 
TRICK CARTOONIST 



B^[)J fl.DO fv IaikIi PVodudiDC rmcEm ^ Ml TrF*>i 
with IftitruiitJDBi. CiraJ^ nt ChfeLk T*lli BqptiilH 

B ALDA ART SERVlCl^, Dcirt.l, CMhkfrtli, Vfm. 



Follow 
this Man 

Secret Service Operator J8 is an the job 

F ollow him through al] the enciteiDcnt of hl3 chase 
of the counterfeit Eaug. See how a crafty operator 
works. Telltale finEerjnrints on the lamp stand in 
the murdered girl's room I! Thedetecttve'sciEiirette case 
U handled by the unauapecting eangster, and a great 
mystery iasoked. Better than fiction. It's qne, every 
trordof it* Noobligation. Just sendi the caupanaiia get'" 



FREE! 

The ConMdentlal Reports 
No. 38 Biade to BU Chief 

And the best part ofit alT Is thisHt may open your eyes 
to the ^eat opportunity for YOU as a well paid 
Ftuger iTint Expert, This is a youngs fast-grBwi*tg pro- 
fess iqb. This school has taken men and trained them for 
high ufhda] posiliona. This is the kind Of work you 
would like. Days full of exciteEDent A regular monthly 
salary* Rewards* 

Can you meet this test? 

Are you of avemge intelUffence? Are you BirbitinuH? 
Would you give30 minutes a day of your spare time pre^ 

r ariuE yourveUF for this profeasioaf Answer "yes'* and 
'll show you how ft is possible for 'you to attain all thi& 
Send the coupon and I'll also send me Free Reports* 

INSTITUTB OP AFFUED SCIENCE 

1920 Stmnyilde Av*., 13-57 Chicagai nUanla 



■ tnititute of Applied Science 
I 1920 Suoiiytide Ave., Depb 13^57 Chkcasoi IUIiuiIj I 

I Gentlemen! —Without any obligHtlon whatever, send I 
I me the Reports of Operator 24o. also your illustrated > 
I Free Book on Finger Prints and ^ur low prica and ! 
I Easy Terms Offer* Literntuie will KOT bO aent ta boys ■ 
I under 17 yearn oi age. 1 



i JVome 

t 






Wfien Tfrltixo plcnae f'ojJtifar Jfcchonfca 



E 



START 

$1260 to $2100 YEAR 
MEN— WOMEN / 



Railway CIm^u 

FU« Clarlu 

Posteinea Ctartts^Carrian 
Custems Impecton y 
GET READY / 

^ Government 



IMMEDIATELY 
Cara man Ed ucatlen 



FrsnkHn tnalitiito 
Dapt. 6174 
'' OOCHCITER, N. Y. 

Gentleinen: Rueh to me* 

FREE of charEe, lt«t of Gi Bi 
bi* pay iobfl. 



UiUally SalHcl.itt ^ 

Mall Coupon 
Today— c? 
SURE P 

/ 

/ 

/ Name.. 

/ 

/ 

/ 

/ 

^ AddnfU) * 



!?«nd FREE 32^pm;e book de- 
Bcribi^ ■alariap. vncatiDiis, hours, 
w[»rk. Tell me wbst to do to 
ons of tbetie John* 



BETTER JOBS NOW 

DRAFTING 



^rrrt'TOOlS md Oih 

EQUIPMENT 



Boostyourpay! Get a better job. 
As buainesB picks up djaftnnen 
are the rin f needed t I furniah 
you all tools and a drawing 
table. And J'Q teach ;^ti in a 
ycry short dme by luail in ymir 
spare dme imtd you actually 
bare a desirable draftsman's 
posltioa so that you are fully 
fiatisiied with your easy work 
and better pay. No previona ex- 
perience required. High School 
HUCatiion not needed. Every- 
thing made plain by my prac- 
tical method ri^^fwom th^sUfrU 

FOR MORE PAY— Leam at Home 

Opportunities opening up in auto work, aviatioa, electricity* 
machinery, and certain, building linea. You '11 be amazed how 
gnkkhryciu can prepare yourself in your spare time for MORE 
FAY by my practical method— now used for over 34 ycaisu 
TbouMnds of^cccasful graduates, aged 16 aud Iflto past SOL 

"Success in 
Dra/tsmaTLsfii^’* 

This book explalha my ’^f^y-Raiskiff Plan." NOW is the 
dme ta preparo for that job* Write Loday, (No ohIigatiemaL 

EHeiNCER ODBC* DIv. 33-77, UBCRTYVILU; Ill- 



Write TODAY for 



FREE BOOK 



POPITLAR MECHANICS ADVERTISING SECTION 



13A 







r^HlS IS SWELL FUN7\ 
I AM PE&INNIWG 
TO MAKE MOMEY 
ON THE Side Al_ReAOt 
RADIO SURE IS FULL I 

OF opportunities 
FOR TRAINED J 



^THANKS" YOU 
see 1 HAwe 
taken N,R.t 

^ TRAlNMSCf 



YOU CeflTAiNLY 
KNOW RADIO^ 
MINE NEVER 
SDJfUJEP BETTER 



^ LOOK I4ERE, N,R,LX 
MAS TRAINED HUNWEDSN 

OF men like me to 

MAKE OOOO MONEY 
LI GUESS ILL GET TJ+AT / 
FREE flOOK 



L:kr, 



-r^ 



r^jj- 



ff- 



oh: JiMp ITS 
WONDERFUL 
NOW YOU Re 
ON THE 



AND' 
REAL 
FUTURE FOR 



KERENS PROOF 

that my training pmym 



izwt 

tn 

1931 



"My litKlikjl p>i»w i 
(dr tijp >nar 1 rMfi 

t,mOO. UkcJio urvli^ 

ddMin'E. cddiR l-dn IcMuh 
!vt Did now. Ydoi kziciir 
Hie RdJJ^? 

— N,lLfr— 

Bdx id, tVrct- 

^iUr. OkU. 



k J 



Ml 



Mon 
Vl9rk 
Than tto 
Can Do 



liiiKw 1 

work Ihfrii I 

KVfirBn (iOQ 

n. 



hxvw mrprw 



rad. dd. 



Kp>Tin 



T. U. SMITH. PraldKit 
KkLlacULl IttiiUj Icdtltuta 



np mail wlu Tiu dhw 
Hipi^tU.urip Tf^IhIu' 4 

Hril fiV Ui* l(* 1 l« I 



tinw, [ nm tnaJto 

B Ptonl IrvLnr in 
— QOHUON AHOWrpJ, 
1813^ AwD-nmi. 

ItioLniRndp CkiLF- 



Plckad Up 

$ma 

Whlla 

Stuifylng 



"I t*i4'ki«l up- fIjSOd wh[to 
fllLhlytliCi khd 1 cpll th«T 
PRflir nuiivnir— ‘tlio iLcnc I 
KBV-r tLkdiu work dtd 

hnC hdl;«rfiir« wKli Jiiy m I ikt 
knisiiuaa-''— OTIH REN- 

TON, 14 1 OA L arm Id 
Udvdaiidi. Ohio. 



St A IT THE COUPON NOW* Clrt tlia farii n bn-ut. Hn(llft— 

[hr iif'id wiih B ruiuit!. N. K. f. tmlninv hia ^ijip Rit jutH Iti 
« janfH'llijH wlUl m:Bdu:Fjifr[ urr hhHo aiul iiiHcutkin at 
rrjulErttPPlUt. Jl l)t;< jfnu to if4P In liUf^Thtpn rnf yrmnwlf. NervJi-v 
rh^:«i, iiiHETBtp Pin bfiiirit nhlivi. Ip hmjir]t<AHt1ne. n vlft- 

tlEpn. fiidEc-c HkJ.tli[» Kllcl mnliy littbrr np [nj rt unltlKA ^{y I'KEH 
hixik trlK hiLW t imln yuu ^luIckTy at bntDP In ft[uup time tn 
Ijp b iLtulLj I'lntjcrt- 

MAN Y RADII!) E?CP£RTS MAKE IID* $50, $75 A WEEK 
TiVJiy ritnisfflF Jiliiriit In ttdPlI JuU »^lTli luW Jjay Atnl ho fwLure'.' 

Ktart IrAinliiK n^NW (nr llin IU'r-wLri« ELipiPik npld. I hai-r 
lielppil riiariy men make more muncy. lluculretLi of 9uerm«.llEl 
men cmjw in luillo cot tbcLr ELort ttiroucfj N* R. I. troJalnr. 

MANT l»AKE 55* $1Q. 51$ A WEEK EXTRA 
IN iPARE TIME WHILE LEARNING 
[Lild yn Lir lab ri1 bat tinly train you In a lew hnam nf 
yaiif niwm iIeud a vrtyA, but tile dity v^rli enroll 1 eloTL iwritilliit 
you Kxtra Money Job Ataeeta wtilen quickly Phowr you hair 
to do Rodin repolMblM eemmoD In modt every rHiInbuiirbiHid- 
I jrUre you Riullo Equlocnent for nobductiuie eipciiiiientjf anil 
tDAXlUir te)Uf tbaT tetvth you tfj build bfid BErvLne practlcAlly 
oyery type or rsulTlnE tict mader Jemcti. R. Rlts, 3S25 
Cboullne atreet, niiedlnkp W. Vn.., wttimt “Ehiritw my 
iralnlcifl. my ejiare CEmo oorafneQ netterl me on averkitc of 
tiboo to ti50D yeofiy." 

FIND OUT WHAT RADIO OFFERS 
My bnnk hAH ^^tibirrt bundnede nf lalLowe bnjw t>o moke more 
money and win euccmiH. It'n FREE tn any ambltlnii!) f^low 
over 1 A youifl [if Invntljrktfl. Mnd nut <vbet Itodh) TiderH 
you, Hohd wbat my tmultiB.tee are deInK and making, about 
my MnnevtnjMk AtmemoTit, eml the many other R. I. 
reaiuren. Mall the cuiipoD M AO obvelnpei, or pAfTLe It on a lo 
post eord TODAY. 

Ji Ei SHITH, PreatJent, DirpiL SEP 

Radio Iiutlto^ Waahlnrtan, D* C. 

J, E* SMITH* rreeident. Dept, SUP 
Matleiiai Kadb inelltiite, Woehlngten* D. C. 

Dear Mr. Snlthr 'n'ltfaout obllaatlng me. aeltd ynttr bcK?k whieb nointa out tlie 
■ipare Dme and rnll tlEbe upportuinEleH in Radio aim yuur ■'iIWtII metund of training 
mto at home in apart time to buoamD Radio icspertL 

[^LELAI^E FRIiyT PLiVINLY) 

NAME AOK , . 



^Inetad dM 

.' of BualW 

. , leddiirp 

UyAtfatf ™».tt IB a 



ADDRE^a* 



P CITY* *..*..*,*..*.**.STATH^ 



When lorifirtf? to odperffaeps mcntjoik Popular ^ccJtatitcs 
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Old Cars Better? 

“I don'^t believe modern automobiles are 
as good cars as those of several years ago. 

Now» I had a 1924 
model that I ran 
close to tOOjOOO 
miles with very 
little repairing. 
But, the 1934 mod- 
el (of the same 
make), for which 
I traded after 
running the other 
car ten years, 
gives me trouble 
and 1 have to take it to the garage a lot. 1 
wonder how many others have had this ex- 
perience?'* — J&try Gi7//gan^ Chicago, IlL 

A Powerlul Model 



say that this letter is only one of many oth^ 
ers you have received, for to ‘perpetual 
motion* attaches a lure unique in mechani- 
cal lore/'^R. Fischer, Sacramento, Calif, 

Foi the Whole Family 

“For nearly twenty years Popular Me- 
chanics has been our regular magazine and 
during that time, 
the pleasure and 
valuable informa- 
tion obtained from 
it are almost inde- 
Ecrihable. Keeping 
house w i thou t 
Popular Mechan- 
ics would not seem 
fully complete in 
our famil y.” — 

Jlfrs. Christine 
Bystronii Campello, Maas, 






Romolo £.««n with Hit t.actfmQtiw 



Wants Formulas 

"I would tike more chemical 
formulas and proceEses for every- 
day household use, I bought my 
first Popular Mechanics in 1910 
and am a regular reader," — Car/ 
Rj'cAfer, Newark, N. J, 

Money-Saving Ideas 

“Your magazine not only is a 
source of genuine entertainment, 
but from it I have obtained many 
labor and money-saving ideas.^*» 
/, Jiff* Hughes^ Freehold, N* J* 



"Enclosed is photo of the scale model 
Pacific type passenger locomotive that 1 
built in three and one-fourth years* It runs 
at lOS pounds steam presGure and will haul 
two tens, I did all the work, including the 
making of all patterns.^* — ifonaoJo Leon, 
Los Angeles, Calif* 

Perpetual Motion? 

"Have you any information which either 
verifies the claim of perpetuity of motion 
with a mechanical device, or proves its im- 
possibility by such means? E venture to 



Pulls in 




< Continued tv 



EAQ 

"1 have built the 
two-tube S.W, re- 
ceiver described in 
the January issue 
of 1934. It brings 
in the U* S, and 
Canadian stations 
very clearly and I 
have heard several 
South American 
and European sta-^ 
pace 22A]l 
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Diesel 1 Engineer 




Not since the Gasoline Engine was perfected for use in automobiles and 
trucks 30 years ago, has therebeen such a sweepingchangein the power 
and transportation fields as the Diesel Engine is now bringing about. 



Think of the Opportunity for You 

Diffsol enginpfi — hocause of their hijrli efficiency, deiwid ability, and economy of operation 
’ — are fast replacing steam and gasoline onginea on land and water^ and in the air — 
threatening tlie present jobs of thousands of workers. §S you f job SSfB? 



Power for Manufacturing and Construction Work— All 

over the country’', Diesel stationhrj'’ are pruvidiliR sliops 

and factories with low cost electric li^^ht and power — prodtlcjng 
power and light for public utility companies, municipaliticie, 
railroads, city street car and intenirWn systems— ^ rill in]j; 
oil wells and pumping the oil to markets a thovi.sniid miles 
away — operating dredges anti excavating machinery in river 
improvement and reclamation work“fiimLshing dependable 
and ceonomic^Ll power on isolated construction jobs. 

Steady Employment 



Power for T ransportat ion — Diesel engi nca 
are prnduciuiir thedectric jKiwer that, enables 
the "Zephyr/' "M lE^mxi/' iind "Hdnc 
Vatikce” to break railroad records for both 

vpeiKl fLFid ernn^iiny of opera tina^Lrivibjc oG€>Ali UllorA 
ami freichterD, ffrry bJiAth and lake and river 

brtata, bars^B and pleaaurn Brnft-*Mj>pcnitiiiK bugo 
tnutur tnjcka on JonKaud difbCLilt liauli, and bnaii^ 
on city street* and traasnnntinental hinbw'Ql'^^ 
powering trart<>ri liaiiling all kind* of couipmeut on 
faruia and conatructiou jnbfl, and In Junibc? rampa — 
driving giant airplane* and racing suiLonipbilea- 

Am«ric*n SchPnl, Dnafil dt Sfith OhiC^IP 



To l>e sure of j?tRidy emploj-meut in any liriCt you must under- 
stand the principles and ofierutions of that line. The Diesel 
industry" hits made amazirifii proj^ress during the last 3 years — 
in 11:134 tJ]« hiHtiBpnwer roIIeI wftn nionp than double rhjit Mokl in And 

every new DLcHel inatalled menup more jobs — ari^ter oppnrtuiittiss — for 
DiMel-tmined mea If j{»l]« in ynur line firp ntpudily arnwiiig nearrer, in- 
vofltigute thia naw, prr«re»iva, urirro«'ded liim. that la offeritur *n in- 
cretuing number of good openings. 



Engineering and Business 



If you nte intereflted in Rome other UiiKinoerinjc line 
— nr In the neld or HualneMi^vftnnfrlve you equally 
cnmpjpt*. Bfmpllned, and prartlnal trvlnlmt ocrvlce fur 
any ot ths denlrablc paaitlnnM llateil twlow- 

Aakins ror information Invotvea no DbUgatlon — 
hut miJllng tb* wupou may mart the turning point 
in your Jlle. Ctieck inA mail the mupou today. 

American School ■ 



Today there is practically no competition m the Diesel field, 
but the increasing \n^ of Diestl engines will result in keen 
ntrnfwtitiiin for jobs after a few years* If you start j'our 
training now and pet established in this field, you need not 
worry about competition. 

Get your Free Diesel Booklet and find out what the Diesel 
field offers yo\t — hrtw quickly you can obtain u complete 

under»taiidini^ of Diesel pngme prmfipl» and n^M2ml:iDU by spftrp-tijTie 
*tndy at lidlriQ. Course int^ludcR nU text. iLmtcrinl'— with special dlaifraiiiLa 
making it eapy to ujidpr«ta nd tbi* nnw type of fHVwor. 



Ospl. D--T 4 S, Orsxvl at 54 lh $t*r Ohfug* 

£eiid Dm, dUJptluS. Ciai mCumitiDii dd pvtJiUili nt.ntlr 4 d. 

□ Dl«ul Engln*«p 

□ Akr Caiidntovlv Eiwlimr 



□ Aknutt mat 

G Arahllaal A •■■Mr 

□ AatDnMM CaiNlMr 

O a*DlifeMMr • JIf MHRtant 
Q BiuIhu Lmm 
G BmilaDB* !■■•■■•# 

□ C«r 1 . 

□ CHhI EiHtoHr 

jVamf * , , . 

Adrfrfai,**. ...,****■ h*, 



□ DnfiPMMt • ItaBlBMr 

□ tiHirhmi £ttf Ipaar 

□ Htili h.kMi' ArMufta. 

□ Lav)Hr 

Q HKhanNUI VailBaM 

□ Rp^Uf a Ttimmtaln 

□ Rplr-lfpr«rtlni 

□ Htua ERfluH 

Q fUMhiril bfllmr 

. Ain? - . 



Turn Vour Snare Time into Dollars 



Wftca tcrffiiip to acfcprltaerA irirensr tnciiffon Popti/ur Jl/ecAanicff 










tfOlUC F. JOWCIT 

mf -C&HHf mpM** 

Winner of muy con* 
testa for etrenpcth sni) 
phjiicfti perfection I 

hiamt — 



BOOK WITH PHOTOS 
OF FANOUS STROHCNEN 



JOWETT INSTITUTE 

OF PHYSICAL CULTURE 

Ont. 4Kc. 4« Pcilir 3t„ 

sennton^ Pa, 

GrOrgr F. Jcvctti Send, by return 
miil, prepaid, tKe cmrrpci chcckcd be- 
low for which I am rndosuig . 

g .MwlctlnB A Miahfj Ami* 2 Bc 
MouMlng a Miithly SSc 

Afoul dliiu A AlL||l]t,y Crlu, 

§ Uouldlnff ■ MImIilt Ctisii. itSc 
Mouidiaii AlluhlV 
HEroUf Ifan Siunts MsOy l^iyi 
□ All € Boakt fof tl.OO^ 



Addrtii 



)PO«TMAfiTEII 

> BHmiLroM 
' Auditor 
StenoipraidMe 
tf.a Border PUh^ 
TaJ.#oh o» Opj. 
Waiohxuji 
I Moat iiavpaotn' 
iStaliitioalCfatli 
FEla Clark 

■ NflTRlfCTIQM BUREAU 
St. 1-ulih, nfta. 

Boiiiil nte FRBC porilnbn hi lOt 

OatwrahMOt PWrtHOonp^ merited ^ '■ WoHag, 
IiTm^ *h:, ALL flEKT PBCE. 



knXhra, 



A4dr 
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Foremen f 

Inerease Your Pajr • 

Nn nwUar Low tnanw years yvu'n been cm the Job, tOu*fl 
Bnd [atSalla boaia-«tua]r train] na In ttudflrn Foramananlp a 
ml mEmey-raakor for yiro. Here's erby: ttiulit after ttia 
War, ItuDU Dicmer, Mey#r Blmmfleld and ■ trumber o f otbar 
erperts wbo bad won dutinetlan in fJio Add uf prvdactjim 
Oit^necrlTiaH mndertook to galher^ analyio ud orstUniH for 
LaSalle tba Ci prriaim of ntora lAon fl,iO0Cl prncf /tna- 
«naw oihF prwiwttfm nt«n in nwry ffit« pf Upon 

tbii basic ttiakarial tb«r built a truly remarkahlo tfoin- 
fikv cogrH covtrinff «a«tT PbaM of tho foramaxi'a Jn^. 
'uava rrcffSv^d two praraEfUona and R 'raise' kn aalafy of 
tTfi a iDDnth"— inereaaed Ch« prodnetiem of 
partEiwOt '"Uy nmathiy aalarTlanow 131(1 — a 'nUae* 

of a IBonth thata an but a foW of tlM many trlbnlei 
paid LaSalifl hEEme-atudf training In Uodera ForemanahJp. 
Low ooat^ lema. Complete detafla In an attracH*a 
M'PW book, 'Modem FonmADlhi^,'''^ Mtat yim Dpob 
RaquaSt. Write for it today. 

LsSuflbExIcfuhiaUDjTcnltT, Dept.1(l64-])i]F,CluciifB 



Learn to Dance 

Van OBD leam all the npodem -daiiPM tha latent 
Tarvffo steps, the new Fox Trota, dlrewuy Wiltuin, 
emari Oolieelate 8tepa. and popular Society fltepa 
at home, eiudly and quickly, New chart metfand 
makes dan-i^iig as almpte sa No mustn or 

M4-lvr mqujpwt. pDs't hfl > vabhilpu. [rf*rri to. aure 

■i>iuiw— XfiS pAcn, D4 iUiHLiH'lliiu, miti niU S Llavi' 

Fm Trio. KoihIii tJft.OO wntm. Sand ^ Bfiosur. Piy 
iMatBH obIt ll a*. Ctu* lnu«* taEriih Attinl. tlcitwy ta-t 

If ail%)it«d. CiilOni Prm. 

Frwlilln Pub, too Ho. CUrk £t^ Papt. »477, CHfc#i* 



ON ARM BUILDING25^ 

W HY not jiet an arm of mlpht wltb the poireT and aTlp to obi^f 
your phyilnl dcHiices. 1 hue tsbrti wrsklliliis wnOHa artB.ii wirre 
liflawiiy plerea nf sldii and tuiiB and in a abort tlniE dBvclopi'd tbcm 
Lnto fifWla of pcwerful proinrtlons wBh b»lallMr blceiM uid 

briwuj forearms . . . itronii. eoltU arras of power I bat are re- 
bPKTrd by im-n and idtnkred by woiiken. 

This wunw la uprclally pIsniiFfl Ip build ctrry muimlc In yotir 
arm. It liaii bmi arlcOTl finally wcirlird oi,i( for tbat n^iriHiya, ^tany 
(if nu pUtiiLf havE develoiiied 1 pair Of Irierr* stiiped like' a tiorae- 
ahoe, add JiLkBt aJ STiuni;. and a lorlr Of liLn^tw that nbuW their double 
head fermarLon. The ckneWy cabin between tbe bLn>pB and cibaw 
arc drop and iblrk wllb vrlro cablc-lLke llsameiitsL Thn foreann 
brlUc« with bulk, the ircat (^upiqttdr lifting miisrlea bKoma a eel* 
umn cf powers and their wruu arc allre and wrllhe wlih cordy 
aLnEw. 

Rrod 2Sc for IhLl Cuur»tD lOday, Wliy bCt ttltt Dow to bdfld a 
bi'-nian'n artn T 

Yuii can't mako a mlflEake. The aSsiiraUc:? at the slTomrest armed 
man In ibe world slauds IwbEnd |hla couTtw. I yurt Ihe Hccrcls 
of atreciLTib llluHtratM] anil eildaimd an yoti like fbi-nt. Mall ypur 
order now while yfui ean ntiti Kct ibla cours*e for only 

1 will not iLrait you u> ilir arm, Ttr anj om- or my cnunies Hated 
In Ibe 'Coiipoti at £110. Or, eiy all Eix of thrm for ontF tl.DQ. 

RUSH THi COUPON TOOAVl 

Mail youT order now and [ will lOf^lnelc a FilEE COPY of 
*'XirnVKfl OF HTKEL, lfUtM?l,EH LIKE IIION." lE !• a nrlori™ 
IxKfk Id tbei sirmitih fan aild muecle builder. Full of ^rtur^ of 
marrrloufi bodied men wbo tell yen decihicrly hnw yen can tiulld 
-iUDHielT^ and drenidh Ihe Jowett IVayl llCach Out . . . □riep 
Ttu- .‘if ■■in I fHferf 



EtEAUcTn'iiFAL 



A BAOAQ, bulc, IntuiHl vo onurse nymnlfite In <^no ocbcini 
year. Iqeludes Ihjndamcntab of RofnFerwtlDD. Alr-^Vin- 
dltlomnff. BkictroTilcfl. Approved by eadca^nit endnrbcit 



by Industry. 43rd year, utalui;. 



BLISS ELECTRICAL SCHOOL 

jJOJTAKpWA AVE.. WASHlHCTPH, P. C. 



AT HOME Yoa Inafn by Mir njadem atid 
orlainalaritelriar kiialnlicticiiieY«ry£iai'[DFtlid1ilfllh 
RapiblBi Trade at horae aa icDod or b«u« than aE: a 
abop^ You ran earn money while feamina OEid e^ 
EUTf- a wr|i »j(nw paei llao nr atari ip fcoauif^al'W' 
BaoLpdetiua mr CEHiran- <il ioaLruriiDa. Qodd wawii 
npaLcvia are alwaya la (leiaaEid and earn vary food 
aalArirfl. For parrirulart apply to the 
Ikrtacanaln Sehael at Urate h Repalrlna 
U4 C. m*amrn. Ot., MILWAUMIX, Wll. 



MOUIOINO A 
MIOHTY ARM 



E A PASSENGER 

Traffic inspector 



Ton Can Make Gitwd In This Wall Fihi Field 

TRAINED llkN^jB hi Id^-wujIriEi 
ii<rw Ai tbnifia^ a'nd A'u i■^lMl^Jrr 
Tnte Ejrb Jn^>t| (ir 

, <L>rt uJ aanitiiB ripltUy ti(L4 _ 

RtalW. Bbul-L, lin1tiB.fe[ildy mikikM qw|icJi]y litkin* ydu anJ vBaii 
B-M *Hi Ii^lci lOir, ymi M „iw In ItSS (rr jiwBl: h . 

riMJi— . piiii-t, r* ru 1,14441 1 V™T1 TlSt» Llih fcHJ-rrMtnr. 

hnHIlf'il IrP-n-t If T(VIL bihv Ftw Pnnlrht, kTA*03Aab 

■uwHEUTHarHiMB iriarrrvTt, ni*. aio, BuErad«, n*r. 



W7icn wHthiff please memffott /"ojittloT Mechanics 
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$cha-plp S*aMla SdisDlp Datrelt 

irnamdo' ltd, 501 WattlmJco Notlll 2341 W*L*J 

AIkj Schjooi* at 1363 Granville Stj V«jeouver, B. C, 



KNO mEDGE IS POWER! 



ClilcsgD School! 
2014 L*ml»fr Street 

f FotHirr Addrriiit 
1231 Divimey PorJcway) 



HEMPHILL TRAINING 

— a firm foundation lor SUCCESS 
in the DIESEL Industry 



N« Vof Ic Schools 

ll'lO Queeni Blvd<^ 
Looff lltand City, 
NrwYnk 




0 Why envy the man who makes a success m life? Start NOW to fit yourself to 
■saume the reapomibilitica that bring SUCCESS I DIESEL itiotaJlationt opeiationt 
tnainienancei and »alei offer great opport unities for trained DIESEL men. 

HEMPHILL graduates occupy many of AmericaV ouc- 



A HEMPHILL GRADUATE 
U operating enuincer of Airier' 
ica'i larseflt oxia fincil DIESEL 
nuinidtMl power and fiE^i plenf 
at Vemoiif California. 

WilEont 0» Tannu^ ■howji at 
left, Jvarned DlHSHLS by 
HEMPHILUS thorauKh and 
■■elusive- tnethoda, and roM- to 
cominandini: pociiina La Lhe 
DIESEL buUietrv-i 



standing DIESEL positions because HEMPHILL train mg 
lays a firm foundation in. all the essentials that will fit YOU 
for the real joba in die DIESEL industry. 

The DIESEL industry b today where the automobile 
Industry was in 1912. DO SOMETHING NOW TO 
INSURE YOUR FUTURE! Mail the bandy coupon for 
complete detaib about HEMPHILL''S Day* Night and 
Combination Home -Study Courses. If Coupon has been 
removed, write youc nearest HEMPHILL Schools. 



Al righi— tbefin hun 

M.A.N.tvt» DIESliL 

enginn o( tb« Vcmoci. 
CaUf. plants viih utal 

of 33,dOO horsepower. 
Many HEMPHILL 
Graoumea are occupy- 
■Og ^important P1 «mJ 
poiiiioni thrOuBbaut 
the United State! and 
fortlgn cDimiTH!. 




MAIL. COUPON TODAY 



Hettipliill Dirxel SchacU, Dept. PM (use tieor#!t address ihom 
above} T I would ILke Co have. wllhouC any Oibiigation, full itlp 
formatioti nbci^it yoUT DUtel Iramins coiiTBea acid a capy of 

"Dieeel Newt." 



l^ame. 



difreel dddriHS 




City 





AMERICA’S ORIGINAL EXCLUSIVE DIESEL TRAINING SCHOOLS 



iV/iTTi to TiiiTiififoH Poj)u?(ir ilfpcftmiica 
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**WdAT'& tli« ui« of doaywig it eif^Ty 
young man wants to get monied! Tbe 
thing that usually holds him hack is — 
tnoney > 1 ployed the hunch that mar* 
training meant mgr* money* 1 was righti 
That coupon I mailed to th* Intemational 
Correspondence Schools at Scranton 
reoUy opened the world of romance to 
me. 1 recommend it to any other yoiang 
man who wants his dreom to come true." 



MTERNATIONAL OSqnesi»eNachC^ 



B«*. GennlDm Pennm. 

Wiibwit cut t>r Dfallfttlim, Dlfuf lend m* • 047 of botl^let. 
"WhQ Wtni «nd Whv^" ud fuU pirtlmlmn ilnul Ui* tubJMc 
bcfarv wblcfa 1 En&rr$d. X ; 

TECKHICAI. ANn LNtHTSTRtAL COURSES 



0 Arahk-ttct 

□ Ar«liit«<tur*l Dn^Mntivi 

tH Rqildinr KvtinLPitiiv 

G Oantnalor uid Buililir 
P Strudtiml DiWUntu 

□ fltnii;tiur»l Enfinw 

O EtMtrWMl EnclMCf 

B EteDlrk Lkthitoc 

Wflldinc, Kloruifl &thI Cu 

O Ejhap Bluaprinbi 

P T«l«a^iib KhfltiMf 
O T«1e«l)CH)t Wor]( P ItiuUo 
P EnK^Mflr 

□ Mfiehv39«»| l>m(tainhn 
O hlacb-ltihl P T^ltna.'krf 

O FfttejemjBfcVtir □ OuilicTiiiaker 
P ShMiL M«ul Weif ktr 
O [fepit TrHUQ4>9t f]f MeUln 
P Unnr to Inrcot o.iul I’&tent 
D Ciu Escion G l>lael Enclne* 
P Aviai^b Enidiieii 
O AutoouibEl* MccLuile 



P ritunblqc P 
Q Air CabdltlotiJiiM 
P titMun EncLDur 
G Sltam ElbctriQ: Eocia««r 

□ Muipe EodaMT 

P rirfl KRcIbMf 

G Hlchwar Ebjnnw 
P Briitc* EiicIuht 
P BEhI BllUdbiB F'pMnu4 

P Survrrinc HDd MbppLiiii 
P rlc«M,li£iB 

P n. lAfPR'jO&i'nB G Air OraJci 
P R. H, Forfllnali 

P ^ 

P Cb4£filBt±jf P I'buTiLU'y 

□ CmI Mkliu 

P Nsvicatidb 

P Cpttvn Muulbcturinc 
p ‘Wcalaii ^riUtufulUiTibJ 
P AcrioiiJtixrv 
G Vruil 

P FcHiltiy Famiintc 



SUSINE&O THAIiNlNQ COURSES 



P nubtom MiiB««*Tn«nl 
P USce MinbctTnap^ 

P lfujit*trui AJuuyieam'l 
Q TnJ£« MuucBtaiait 

D Aceaubtumy Btad. C.P_A_ 

Ca*f<hlag‘ □ DooLkMplbs 
D SKtrtiJirl*] Work 
P Ccvt AQBomilBnt 
G ftklcamMMhip P Ad-rurtiilbC 
O fieryicd StMltaa SalnhkUUllil^ 
□ WblliHiwr I><>ir«rbUDC 
iklMinuuhip 



□ BwEr<^ C-cht«imimI«bb« 

D Lflttrrip^ Shflw tjlvr^ G SItm 

O StmciETBpby bud Tynlbtt 
D CIvU. S*rvk« □ HiO] 

P Rbi] way Mbit Clerk 
P Cradfl Behool Hufaiaota 
P llicfa IScbiMil fiubjaiAa 

□ Cultv 

□ First Yeu Cotl 4 cs 

P miuiratliv P HDMiiflb 

P CartmniEv □ Fruieb. 

P Lumbv Uflpicr 





ddirf$t^ 



£tst9....... 

rretcnt FatUian 

If fw« rclUr 4n CtsnAdu^ trM thlt tc tha /nlcf MJbmdt 

CorreMjtvwlrncc BckmU Ca«ml-l4««, If^wCrMfv Cdwidis 

tTJp^rtt icrffinj Fopufar JfetAaiiiC'S 



BE A SEAVER 

EXTERMIKATOR 

IN 10 DAYS 



JC’I 

E. Joseph SeRver, now 74 yeafs old^ at lut 
reveals bis priceless life^time secrets lor 
a GUABArtT££D eklermi nation — not con- 

trol — of rats, mice. roAcbes and other destructive pests, Amai- 
ingly easy tn learn hb imfuling metbodi in nine laBcinattne; 
Isfscms. Prepare in A fe* hunrA pt spare time mt home to earn 
np to $15,000 s veix in thfa essential profes.iioiu Write 

Today tor free hook ''Where Fortune Lies Wilting.'^ 

SEAVER EXTCniWIHATING SYSTCNIS 
ZIS M, WabMh Av«^ [Itpt, P-l ChFcag*, III, 



Mi 

■ REAL PA' 



M«av R'T-T Tht.Lti.4 Man n^i *3(1- 

47Sa mtpi Jad mUib tn- liiU-iiniv ridla 
nlii' — SS'VE'l la Itis* -.tnn' 

Vntv tntrp-U mna auidi-d. 
h»!ri«r Jt-'T-I WAT 

Eiitl-irfrnl hr BD lii^ ^ihikfTii'. Wrilc 

I Tiif iNf Oprpiul uillr Bwuh FBJIE. 

RADIO AMD TELEVISION IMSTItUTE, Ine. 
nil Lawnnee A».. D«pt. IT, C HICaOD. t LL. 



^^JOBS 
REAL PAY 



Earn While leirnfnj it Noma! 

Ttievhlof), Pig If Etactm 
Ctllit Puhlic Addreu 



FHILGQ 

Ci^05LE¥ 

ZENITH 

GRtINOW 

uid « 

Other 

nut^ri. 

mioree 

B-T-l 





Sltftmimam, iunimpe.n, ulmfilHn SltY jpHUduj -n( pkntn* a 
BP rrar iKip. r«pl* t»k# aa.w in t« LiLi Lhv 1 Uir] [4 pbclvn* 

• ■A. -iMadl Lat UI (mjL jrn 4 j Liiw la laka JnitBMi-iiaIrrpni 

E inEit*<H laal BELLI Our iHniDeiJiug rviijr**-— lb. Dinpb 

■SF r.-itiN*u tiilBEac Eo. jcunialJalin pttalaHB(pLH)r ffvf iflHnj ~-- 

F I rrtflbr*. ]fViM to mafefl ciMWI Nuanj( 4 * WJ. irM — 

Qiiirl.|r, .1 Edu tatt, ku ibaf,! iw. W^ia wiv fiv YHEE mnfc. 
al Hina SMIfttU. rUDTHUMEM. Sad. H4, IT «, U «., A T. C. 



WITH PLASTIC nifBBEn 



How ^ Cosh- In 



Wl 



MECHANICS 
& WELDERS 



Amo KlMhenino pnci WeHlem on in biB duH 
miind. Complete emmea lb urciuid 
Bcetylene werdlPR, body pLtid fender 
bumpi an. spray pAlntniBBnd metilAtv- 



while you iDortL Dnrall now 
bt apeelBr law r*tt«. Write lodu', 
MICHISAN TRADE SCHOOL 
ITSB Wendwalid Avt., Ostial, tVUth. 



Write 

FKEt 

UU tllAli 




twin 'Tk|> 1 ', fijif inr Frvr noak, "Rn to Bfti-i^ai* a 

IVnmaB.'^ tl *4iila|ii. rpwlneBi aBd EvUi ha* utjuri to 

vrito kB ipBi* tint, naine cle«ii-Ti1'lr *Fl4En an b ra-pl if fata 

niMP fto E.WU4V. Writo MxMt, W. TAMBLTA 
41 i AMe* HAl,. ttaBHi CttT, Mb. 




TO 



PAYING FROM $1200 
$2700 A YEARI 



RbPlwbr Featal nerkt Ti 1 B,y iroxn flAfi tint manLli. 
CufUHni Tbiswlor* bb bvli *■ Ns» ear 

M f M j M* baadtd- tSuilLiBl ajjpqrtiiBpti'v W Hlkmi ]1 to 
SO. tBisraflaad .itarkH, itond; wnrb. tiav\.|, itbhI |iir- Lai 

bii IrmJii ¥nii Kaw fM ■ ta'¥^^^B.TTH'nl> imllHnLi I *F*« 

tory rivQ Itofirliii IfxiodBU lor S vvari 

PDEV Bfin^ b^D. ba* r hB-m hRtml ibn-mB[t>' 
FIltE vWVn ]k|a» au-NiinallciSi ripaftcd aDcm .1 
e4UI»n TODAY, 

~5TV: — ' 



HBrni, 



Ad^Hiu, 
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( ^ Stt VOU RCA.LLV ARE TAKING LlP 



TAXIO£E<MV m BILL 



y THAT'S RUiHT, JIM— AND I V E NEWER 
KA|> SO much fun m MV LIFE. 1%/E 
ACTUAU.V t)OUBL£C» THE PLEASURE I 
GET FROM MY HUMTiHG AND REALLY 
HAVE SOMETHIHCTO SHOW FOR IT. r-- 
COME (N 

WUSC AND fe* | 

I'LL SHOW / ^ r f' ! LU 

you SOME [ I 

OF MY ■! ' [ G/ 

.woftHj I: \ 



MV BEST 
TROPHIES, 



auT WASMTl 
TAXIDERMY ( I 
HARP TO 
^Kj^ARN|,atl.L7 



LATER 



UAKN to MOUNT BIROS 

Kt h«me^ & ANIMALS-BE^T.l, 



f^THAT WAS A GREAT^ / THAT'S WH AT\ 

HUNTIHG TRIPj ©ILL* /{ I'VC PEEH THINKING-* ^ 
ALL the DLXXS we ( JIM.^’M COlNG TO WRITE 
WANT. BUT (T SEEHS T TO TOE NtHTniWESTCflN 
A SHAME TD THROW C\ SCHOOL OF TAXIOEAMV 
AWAY THIS BEAUTIFUU,^ ANO SEE 4F I CANT 



r>'VE SOLO MAMV BOOK-Et^OV 
LAMPS, ashtrays, PfC^E RACKS, 

ANO SO 0« TO SPORTSMEN FOR 

their dens iVE LEARNED 

, TO TAN FURS FDR CAPS^ SCARFS 
ANO RUGS, AND — BEST OF ALL* 
instead of throwing away THDSt' 
cow-hldls, 1 tan thek into leather 
^POR OELTS, HARNESS AND STRAPS. 



HARD? HOT A BiT, AFTER YOU GET THE HANG Of 

IT. WHY JIM, TO ME Taxidermy is the granO' 

EST HOBBY IN THE WORLD. I'VE HAOE AS HIGH 
AS ♦TS per month in MV SPARE TIME, MOUNTING I 
TROPHIES FOR HUNTERS. WHY DONT VOU 
TAKE IT UP? 

I'm tUftt GOING TO — WHAT S 
THAT ADDRESS? \ HAD NO 
IDEA WHAT lYE BEtH M|$S^MG. 



Amazing Pleasure and Prof itsinThis Art 

rav LEAKS IT EA^ILT, QtfICKI.r, BY MAIL IN SPABE TIME 

Men, tMiys, women, -'-Study Taxidermy, Taught by Experts. 
ALL SECRETS revealed. It will amaze and delight you. 

Hunters --Fisheriliail Wild Game Not Needed 

Save your jjanie trOphit*. They are 
Valuable. Moiint thorn for Home and 
den. Have n Museum- Wfu fame 
aa n Ta^tidermii^t. Make und re anted ■■ 
of money in spare lime . . . Vou leam 
to mount latulTi Sirida, Anf' 

m«1>, Flih, Ddni*-M*ada, jutt like life. 

That El TiKldermr^ V9W enn bO m 
dKT-mUt. Will jduT SotbIt yoB iri- 
Mttfd- Mill Coupon rig-ht now fcFMti« Mt*n* 

[thin^ FraW BaOh. 

Success Guaranteed 

This aid Ttillakle wrhool in ^0 7 em hn)i K^d'- 
unU-d aOD.HID itudentj ; all in TutdiTmi^ 

Oflir- Aak our irr*Lruatf it Tk>?y 

Know wh [?in u'a<TK ton lUniiL'Jifl fully Uur 
irrMt trUE'^rfm mmh» tkiii Ctinranle*. 

Gnu[> thlii appdrtunitv- r^outiun riiftil 
nawpTOoAT, for ttH) Fr«« Bopk. 

Mail Coupon 

Or I poiLrard will clo. No abllR'itlon 
cpn your part, Tn« beautiful BpoSCt 
wEih hundrrdsof cntraticinv eiAiutw« 
l« Fra*. On not m1» thl« wtraderfol 
eppartHRltr la obtiln thv marveljous 
md *klUablD boah, uid POST' 

{'AID, Write State your At** 

NORTHWESTERN SCHOOL OF TAXIDERMY 
3 XTt Elwood Bide,* Omaha, N*b, 



Tou can list coTnenon animals and 
birdi; u^ulrrels. rnbblte, little 
plej, kittene. evi:n Mount 

thtm M kUknkn *nd hUtnurtiUM prnup«. K-fbI 
Fa«1 flild pn-rttnble, ton. 1 hH |# k nnWTI BB 
Ctlft uii| UAnllii ta.inrteTTTiir; ik a ifiHuflint In --uT 
gnjqu* l-aa-ioi. It I M|irv«lau«. Writr Ihir ■.rbiTi.t 
ula mUluEel 

Bfg PrYFfitF fn Spur# Time 

Jklanji •iUH. 1 f<nt 4 PBi-n fmfti 14 H ta rnantlilr 

Id ipdrfl l1mt- Sunki, tun Lh^ituaiudA \>f duLLm rmj;lt 
]|''*.aT.S|K>K* 4 iivn bfltig tb 4 ir tiHninled. 

rtiFaj,|ri. T-t u r»D ■,■11 iiwn kmikiDi fur 

pgntiii dirni «od tgr tD^froluiob' winuuw divDtKT- 

Learn Tanning 

Ten d ne bmroru. kW nrd chrome 

IflBlJirFH; iJii.i- furl willi tlie-burDn CK-' 
pan »-Xui Ll|f S>VB 

Mowav rriiki.nir four (•-'■.ti l««lhrr*^; 

MahO Mdnev lAJiDinpc tur lillirrk. 

Qukch turn Prolit*^ Th* 

Baa k tell j abutlt ,1 Scod . 



Fran 






HdrtkwHtarw uhnnl d1 Tixliftrmk 
3377 Clwpad Skdi.« OmBba, Kkb. 












AKI 



F 3»hd ciw y-iiMr Fj-«i iai4«trt.t*u b >«ii . 'itaw 
Jtn MiVhni. UBnu<'' Al«a [ell mrl'uw I m^r 
r, leeiTi Ihki fwii-liiitiBr an laBllr aod niurklv 1 
jL Uw ifklliTBlIuti. 



.44dr*«^ 



It'hcji writinff to adrcHisera pleose mention Fojjuftir JiecAanirs 
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Shidvnti flperatt 
«fuol cquipmvnt frt 
NATIONAL STUDIOS 




:CONT« 



LEARN 

TELEVISION 
ELECTRICITY 

ei%OAD CASTING RADI0^4'^w«t 

Actual Ttltviflon iquipmint 

The ncweflt radio icicJicti and profE?8mo4i 
—TELEVISION— ha* ftjrivpd, Na- 
tinnsLl hoN pioneered. Tel^viaion iiutruc^ 
tion. Eaity-(fi-le4uii+ prantical Trte* 
viNDQ IrHJniug » part of otir completK Radio and E^trical 
roiiTH. You actually operate TeleviBiao equipment. 

L«arn thifl fnecinatini^ profisfllon and be qualiSed for ffood Jot» 
in tfuB rapidly emwine field. 

RADIO ENGINEERING, BROADCASTING 

Ou/ comnkte Tdeviaion, iLodia and Electricity (-<iun|™ offer 
train ine in ulL these branrhcH. ITadio inatructioti ineludee «jn- 
fltnictioQ, operation ami repair of all types of radioa, 
ttation opcTUtionr mariiiD and air|^lAnc opcratiiiti, eto.^ We 
tnaintnin nuf owa coinplete motleni bToadcaetinE atiulioi m 
which you operate actnal broodca«tiPE and rcceivinK equip- 
piant. 

ELECTRICAL, TALKING PICTURE TRAINING 

All atndcnto receive oomplctn iiutructiou in uU fundamental 
branchca of ElBctrieity aa aril aa National's Bpw.i^ cm^, 

! ;iven withoaL ertm cnarEe, in talk ins picture training. You 
earn tijo operation and ft^rvicine °f talking pislum equipment 
iiBod in motion picture atudiw ami theatrea 

Qualify for These Jobs In Los Angeles 

Nationol'a thorouab training qualifieo you for many positions in 
these fielda ^at require trained eipcrta. With limit^ linaQ^ 

K OU can ncuroJL Los Angeles, the idpal city In which to tram, 

I the center of the grcaleat activity ia radio, teleyiiinn, talking 
pictures aucl idectriciLy, 

EARN ROOM AND BOARD 

The majority of atudenta earn living cipeiueB while leamins. 
Y"ou can enrol I regard! ess of age or education. W e Hwiat you in 
obtaining part-time jnhs. 

RAILROAD FARE ALLOWED 

I'or a limited time, your coach railroad fam from any part of 
U, S to Loa AngeliB will be allou'ed. 

SEND COUPON RIGHT HOW 

Send the coupon today for bi^ FREE illustrated book trtlirE 
you about the great opporlunitifH awaiting you in reWynuu. 
Rmiio and Electricity and acquainting you with thro million- 
dollar school. 

NATIONAL SCHOOLS 

Ok/Bttf. tsra*st Troda Sohoat In West 
Cat. 3 I^CIOO cradMAtss 



InATIONAL SCHOOLS 

lO-PMR, 4000 So. FEgrsferM 5f., Loi Angelei 
[ SeniJ tree Catalog, 

InaaaE 

\ 



ADDRESS. 



[cmr. 



.state. 




AMATEUR CHEMISTS-SCIENTISTS! 



Every Isnue ot the Ifaitie Labontory 

Jeurpat contains loadfl of extieticnenia ami 
spLcy edeetlflc; newi, querlefl dopnrtment. 
laetH on chemical srlenee, helpful iNtpuraiury 
aug(r«Ttl oaa, rermuJoB, humor, eEr- Adds 
real uleoaure to worilnff out your chEunJw 
prablems and uperimoDU. Sand EerHneciiil 
six tmmtba" flulitecrlptlon nt SSc tor llmltcn 
limt only. You will receive your flrst ropy 
by return mBlI. 

THE CKICAdO PRESS, Dapt. «0l 
ISS fJamill Avemu ehlM«o» llllnoN 




lOQ^i Improvomwnt Gnaraniowd 

I We build, Btrcngihen the vocal oraana — not 
ainotnii Ifhotu— bothy To ndunintslly mund iinJI 
iclontlficBily eurrrrt JitciU . . . and abaoJuta- 

ly uunr'dntaf (o luiprcVA any sluglng' orapcH^lng volea 
■t 1 mi 1 . Writv^cr -wvitclernil Tode* D«k-T.>m.frM, 

L0SA1 WIIV Tva mn n^iw fasTr Ibti tdI« roi3 wmnl. n« 
luTB BfiDt t« DDdar 11 thjb tEolui itfiiicd br puWiL. 

PERFECT VOICE IMSTlTUTU. Stmllii lI-lT 
44 E. lakw 




JOBS FOR THOUSANDS 

are opening in the live fielrU of 
Air Conditioning, DnHing, Electricity, 
HouiIaSj Enalnuirlnsir Radio, 
pi.ftTf. training n<iw at thiH accredited yr. 
old College. B- S. Degree or shorter cmirscs. 
80 -Pag« ilua BhY tdls about opportunities. 

CHICAGO TECHNICAL COLLEGE 

NTS T*eh SIdE.r 11 > Emt 2 GtK ChluiQ, III. 



C««/o WASHINGTON 







TtGlG m rm¥ iwii* 

H-nh^ mmkmrmM 

•04^4 irdJtt»-tF ri^ii ml hum, iv:BLiui*rkc htia 

IftikllutHDil QuiUlj In 4 

hfiE>l fquipnirTI L . Wlt+UrtlBt R.rtirnl y l^ E pf 

Sfn* dar ‘cnJi J‘r . F*'>- ^EEl 

Liwi* HortL rnaiwim ochooLt 
DiyfalM RL^aH WaHlwHoa. O. Q. 



tpj’ff injir pfeajc MiffifioM. Populnr Jf fchfiiiica 




BY OUR PROFIT-SHARING PLAN 

OUR GRADUATES SUCCEED 



JfM Ona Q* mjr Taw* atmJmt* ■taitwl in a wo** ‘ , n'Jvii 
{^1-lSZM da^inromrEVI.Daiavut. And her Iri 
I bn hrtt y«r- Eniy or ri™™. tWlnr fflr t REE 
ChKawa Sph—i »f Watch tnahlrtB,, W. «m, ISS ■■ tUrK W. , CBICAiB. 



LEARN CARTOONING 

hy the cnethnd that hoH devetopw) hundreds sucM^ully. Send 
name, addiesu and age fur free chart to teat your ability. 

Th* Landan Selipul, Ul* Nitlanjl Bldg,. Cluwlmif. Qh|e 



5i 



LITTLE BLUE BOOKS 



Bend pDfiicord for uur trM eatal^M*. 
ThouflandH of uargslns. AddrMH ; L I T yl.e 
blue book CO., Cstalugue Dept., 
Dank IM, Glrartl, KimsaEr 




Maxe muney taking pletures- Photographs 
1ft bic dEmafkl- Commerrlal PhpUfflmphjf 
also pays big money. Learn quietly at rtume 
in spam time. No experience neceasary. 
Write tod ay fur new freebook , OpporumW* 
in Jfatfffa f'km^r-aph}/. aiv« 4 -ieBB moMi mt 
FbaloarHkr, D*Ft. 13*T. Mtabliaii 
ChiBBK*, 
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I'll helpYOU get 
a bi^'pay Job in 



DIESEL 



I think [ knnw you. ImpMAlblc^ you Hiy?' Well, J don't know the color of 
your eye* or haw much you wci^li or even your ajlc (it mljtht b* anywhere from 
15 to 50). But I do know somethlnA lot* mure important about you. 1 know 
what tins been fi^oln^ on In yinir mind for the laai few years^ 

Vou^ve been dnlnft *ome mil ihlnklnf^. You made up your mind some rime 
uftn that neTcr,, NEVER ujb^ln would you and thnpe yiiu hold dear to ynu suffer 
ihrouf^h unotlicr depreoshm like this last one. You determlaecl to ha to a (^ood 
jub nen Lime, And money Ln the bmik.. 






You haven H started yet — WHY? 

ril tell you thjiit, too. You don't know for 
sure jUHt wh&t Hue to get into. And fXTliiaf^K 
you feel yoti iiaveiiH quite enough money to 
finance j^our Htart . Linteu to me a 
mmut«. 1 have lieen hclf^ing feL 
lows into big pay joIds mth suc- 
cces, mdependcnec and happinesa 
aHHuredj for tiie past 26 yeaffl. 

Now 1 am piWnp my iKtysi and 
men complete courve-H in Diesel 
Engineering, making the highest 
tvpe of Diesel ExjK^rts out of 
them, A''ou know mthout me 
telling you, how the Diesel in- 
dustry has i>een making its great- 
est progrcj^i during the depn^ssion 
— that it lia-s Ix^cn rcyoluLionixing 
scores of otlicr iiuluHiriea and now 
stands on the threshold of an 
amar.ing <levelopment. Diesel 
Experts certainly v,i]\ ho sitting 
on top of the v^orld. 

IMI Help you get into 
this line— RIGHT 



my school can ftivc you. You will be mighl- 
ily Interested in my 26^year-otd reputation 
for making a high percentage of successes 
out of my graduates— ynu 11 be interested 
in the fact that there is no better equipped 
Diesel school in the country^ 
and in the fact that if vou 
elect to come to the Aifcoi 
School I Witt help you finance 
your train Inut period if you 
wish by helping you get a part 
time job to pay your room and 
board, 1 will help you all 
through your schooling backed 
by the friendliest^ most capa- 
ble stafi you ever met. 

Then Fll help you 
get that job! 

Vou will AEuily in l^l^ Parifir Nonli- 
w™i„ a ^'l]Qt *pot'' nf Di^fli-I ftctil'ily nniJ 
a niCAll impartant rntitpr nf Djp6(iI pni^ay- 
HJont. Von uill fituJy alonip^jclr the 
kind n*rit wIicthiTil’e iraDtiof*t 

tratTlN, truc<kfl, Dirofl rlriv'^-a Ltlgg?, Bahitig bchata, frPiirlitrTK 
flrri oemn tin fra or *ny ath^r of I ho eiidloia usoa of nifsol. 
Yniii'l] liko tho iiiatctilima olimuLo' of (ho Pnoifio Nonhwi^l. 

^'mi'll oi.lliliXiT riTnationf for whioh till* part of 

llip rounlry ia Faniouii. 



$300.00 JOBS 




Jerry Palmar 



JcTT}' wrote nit rwcfirilyr 
■'My InvcelimtMlL tlmr Md 
inDiH^y En [bo L. b. AdooK 
TmiJc ScEkOOl w(tii rtMinitMl to 
mo in the nri( niontba 

Eftcf my RraflEinilcm. My 
had r Eds ad Clilr.f IMEawl 
EriKEnttr rnvya me saoo.oo 

IMtt monlh ' 



IMI give you the finest course in DioBoI 
Engineering that money can buyi at a 
price that makes it the most profitable 
■investment a fellow caii make. Please 
"don’t feel that because the opportunities 
are ilmost endless in Diesel that you can 
get along with a cheap smattering of Diesel 
knowledge, Diesel wants men who Jtnnu'' 
how and Is willing to pay handsomely. If 
you are the clear beaded fellow I think you 
are you’ll want the SIIPERIOR TRAINING 



Decide NOW to get into DIESEL 



Rntfl How tt> Choawe a DitKl School In mjr new 
^uahl^ Dl«aeJ Iknik No. ISB, Write today fdr your 
FREE ca]w and make np ynvr mind tn *(art an a 
career of financial fliJccnA, tndepend<mr:c and happl- 
nras. Use this t^Dnpnn NOW, 




Mil. L. E. ADCOX. Presldcat, 
h, L, ALMJOX TRADE SCHOOL. 

337 N. k. Droadw&y^ I'^nMand, Ore. 

WH baqt qbLInrbh i4«ii« rOEE OimnA llfujle Ko. 1 IB. 

PTllIDe. 

Addnsan, 1 , ^ . 
Town.,, . ..State, , 



'When writinff to odvcTtiscrs please fucnliim Popular JtccAmifes 
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Tit AIN FOR 

TELEVISION 

I Will Train You 
In 8 Months By 
ACTUAL ^ 
EXPERIEfVCE ^ ' 

S. Q. NOEL, PRESIDENT 
FIRST NATIONAL TCLfVtSlON. INC. 

NO PREVIOUS EXPERIENCE NEEDED! 

caitw ±a It*dS4 
anJ Trlc^irioci Inlni you itni 
by itrp from iha liffipleri 
Hjf etMWidtv 

radio ih7Du[h cha im»it *d-^ 
vanned pxindpl^i of Kvb' 
t>Hlniticin Ttltviiksn. Yw 
m a thofoufhit mined and 
eJipmrPCed Radio and Tdr- 
'HMon ex[wrt when you hmve 
cfMnfrtrnfd mvcoufK, U COM* 
nomOK to gd the b*ft— Flnt 
Siwlnf ifwiiihin far N*rii»alTel*vialoiiTr*i<iinf. 

fcdnnl ridt« «pete4«r f licmit#, 

GET YOUR LICENSE WHILE LEARNING 

My iruJend quxll^ for favernmenr liceuie* wbilt Icamlnf, and avary 
qv^llAad aCudcnl 1 min' ^rts actual eipeiience and a cenil£cd lender 
record ddinf tea! broadfarting in my ullra-mi3dern» ‘'Kk-Fidelit'/'i 
Commercial Station, W9XBY, and my LLcemed Tdevuion Experiment 
Suttioti, VV9XAL— owned, and operated by Pint National Telei'iflon, 
Inc. Th.li aclual ex|Krience you prcfcrcncE in any Radio or 

Tclcriiion job and meanr dollar^ to YOU I 

EXPERIENCED 
PAY JOBS.. I 

Fmt NattonalTetey|aIou»lnc. 
livcf you the training — the 
OXpc licncc— and the employ^ 
ment aervicc that wUI pave 
the way to the hif pay Radio 
and Tdeviiion Doa^c 

detayl Act today! Enter ihia 
faacinmtixtf, bis 'Opportunity 
field of Radio and TdcvU4on 1 
Iwlll aadatyau In finding part 
time work ta help defray liv> 

Ing expctuca while In achooU 
and wklJ give you FREE 
playment icrvicc for Lfc on 
graduatloiu 

GET INTO TELEVISION NOW AND 
REACH THE TOP Ahead of the Othera 
—WAIL THI S COVR Om TOIMrf 

S. Q. Noel. Prcatdeni 

FIRST NATIONAL TELEVISION, INC. 
mtAUHMa DivtaioH» 

Fmr«LUfl|M BMfr^K*aMi.CkY.He. Dept. AAIO 



Deu Mr. Naelt 

Send ne y«ir F1LEE book about Radia aad Talavlalaa 
wUheur funhtr oMIiaiiiH. » mi. 

NAME ^AGE 

ADDRESS 




MEN GET THE BIG 




Shidie Kfae W5Bt*L JirriBf brapdeari 
aj faniMEi ■mJr puri. 





tCantinlind from PARC 



MAIL BAG 



tions. EAQ, Madrid, Spain, comes in very 
^ood about S:00 p,m. eastern standard 
time ." — Robert Welsh, Oil City, Pa. 



A Real Builder 




One of Mr, |/au#mnnn'A Modtlg 



“I am sending you a snapshot of one of 
the models in my collection. I began work- 
ing on models about twenty years ago as a 
pastime and have completed three trains, 
besides the 'De Witt Clinton^ built from 
your plans, several narrow-gauge locomo- 
tives and many ships.”^C?eorge G, HAtis~ 
mannt Albany, N, Y« 



Aviation for Flyers 

"Your articles dealing with aviation, ra- 
dio and kindred subjects are very good.” — 
Harry A, Titnks, St, Sgt., bSth Squadron, 
Kelly Field, Texas. 

The Real Goods 

" 'Hitting the Trail 1935 Style^ in your 
July issue is the real goods. Keep up the 
trailer stories. They are enjoyed by every* 
body with whom I have talked.”—*/. W, 
Ault, Chicago, III. ^ 

Builds Own TraeforM^ 

"I constructed a tractor fol lowing the di- 
rections given in the February issue of 
Popular Mechanics, I made if at a total 
cost of |4S-(i9- My neighbors have come to 
see my work and it has been highly praised 
by all. 1 want to thank your editors for 



fCDnctniu«d Id p«cd 54A) 
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MX*IN-ON£ Radio 

ALL ^AV€ 

V ^TUNING RAMGCS / 



TCRMS 



WOKLDS 

GREATEST RADIO VALllt 



FOR 

r»rf TRkAL OFFER 

FAGEFOUR-COLGR FREE CATALOG 



SAVf s!. 50% bif BUYING YOUR RADIO ‘^Vtsx± MIOWBT lABORATORIft 



&ctfiHq (ffonous ^ewAcxiftsfi^ue 

Atttaziftq il ■ 



ONLY 

RADIO COVtRlNG 

4^110 2.400 MCTtnS 



30 Dau« Trial ! 



rU$H-ftUTTON TUMmCr 

Swpprtif*^] 

Nqw, Pifih tIuM'iHt SilenI Tuiunf ii ufrFnl 
fM fcrtE line I puiLitki SiJcnefi 

P-anp)t hiuMf irt '^vivrr liiiKiinfl , , ^ ■up' 
pciiKi thoJici. Prirnmi. Scilian Finder BuP 
t«n tiHomiiJfihr Indjfoiri projirf dii! !!«>*['' 

liop iflf 'biinfinf m cilrtmEtif iwtii ilafiaiii, 

A«emH^T4iit ViSpri«i Diifgai 

, . ^ Ejnbrnlw* n£w 'Fidio- ■iTt* e«m4|tnl 

Tbr V-Finnt DirprnLnii. Viiui wirE dnEl+ 
pped hr tPBiFMKfi u • rrtulT of 



E verywhere radio cndhuiiasTS *rc MV' 
ing: "Hi VC you R-i’n the new iR tiibc* 
6 tuning ringci, AeouMJ Ttmc %' Spread Midwcu'^'' 
it*j In impiovCiucnt u'vfi Mjtlwej[''s 1 6 ‘tube 
ta popular Ji!:C ffanirt. This imaiinply hca.uiiful, 
bipccr. better, mare ptr^ptrlul. Kicettvq, 

IS Ebbf fidifl . . K hilt iiHiiniblc En rrtail 

, t t hut Ei *q]d dirircE LCi yoU fruftl fjbq^ 

fat fit ft?- at 1 poMtjec ».iiinp nf 3 ri';i- in 
(Thii iLatfnvrnt hai brm Vrrtlred hy 4 Ceriified 
Public Actmmianti;) Out-performs ilTO.OO ifti. 
Approved by -over I 3 Q.OOO cufconstrar Bciore you 
buy any tadto. writt ^Q^ FREE 40 'pag« 
catalog- Never bcEorc lo tnuch rad to for £□ 



■ ifuitM (il dij'e(ili]ii]| o| iht Mfdii-Ml 

IieIi 

Vinii iprnd ihi bf«uii(ul licewgrY ell ilfr 



fuM Srefc IHieIi Fidrlitv SpEiIrr. TIk-k 



“'bitbi'' iKroucbouE Bti; rmirr mdi Tn el 
K ivntt&c PliniKF ■ - , difccunf | 1 h Mi|b 
fldclilv u'A'Vn uJfiiilrarin]^ tn ths pO- Send 
fw new FAEB ^ft^tuEe tifilof. Ei pic^ 
luru Itu- camplEtf |inf of iKEiwifiil |4J4 
Ac 4 UE 4 f'Tn(U' V-SpiEli eOIiIcIeI . d .. 
^ » 1 m 4 efaiHfi * ^ . In four coIeki. 

FULL SCDFE NISH N»LITV 
irifirqat 
iConetrt T««« 

: Now. ECt Cnm|<|rEt 
'n id ludiblE 
I rrFqttf nxK i f r □ bi 
1 0 t □ I « , « 0 0 
efcl-ei, helnE 
trpqEinjtLEd tj 
‘<mE nev 

:d(! 3 Er BrudrutinE 
»riE::^r.-^A‘lXBS, 
UvXFY. W'lXR 
»nLl V^'hXAL + 
Gloriieut n«w 
AeggKl^-tnnc ii 
EebiE?'«d ^ X , 
iMfurmt life-lElw, 

: tlfElll i c I E 1 1 

^egnciEi” frtJiiM 

V-FRONT 



little money. Why pav mote? You arc triple' 
nratected witht On c-i tar Guamtitcc^ Foreign 
Rtcepiian Guarantee *nd Mancy'Back Guarantee, 

10 APVAKCED 1124 FEATURES 

Scoret of matvelout fcaiutci^ many exduuve, ck- 
plain Midwest eup'^r pErfprmance and world^widc 
rtfieriEhon . . . EnshlE MidwiTi e« bii-tiE Iw lun^k difcim 

[□EEifEi EtiEinq?, wittfi fgll f<iud ipEibEr ¥d|ube^ <iJi 

eJkihriek idiiiEfni la LutiIe^ TbrT crQM: -urJar Riitir ercocuri 

Iriirri Uii; raduv nu 4 ^ Kirtusn^ pad 

rbvib>iii( bciti fgllciwcd by jEadins ADEflc^n -End Enni-iin 
DE-EbciirEi. GIiJt Midu-eiE nit?ci Jt lew 11 eir-tEti ^ , 
enlt Hijwfd AfftEi puib lnpEEan ripniriE iwJ Afi^uiiiToni 
V-Lpmd durEn. £ce piDU i! Tn ZD in Ftl-EE Eiialof. 
BehJ- iWiiE «r 4 i‘>t-nLt?E riifEci — eifcfcd far 

irp[ tjinr.^E, A, t, M. H 3 -nd U . . , Enakf Thu 

■ L’fvr dir luir IS-lubc act thw rquiralinl ai lii 

ditlctimi ndie* . . . elfcr tii.nit?e M»i:n not 

ebci<nphlr in OllH-r ridicM. if nny |hjce. 

PEAL DItECT WITH 
LAtOKATOllES 

No mjddlcmcn'i prof' 
jtj to pay — you buy ||[) jP^MV 
at whciicj^ale price di' T0 
rcct from La bo rat on tl 
,»^£aving 30^7 to In creasing coata 

arc aur£ to result in higher r^din pncca saan. Buy 
before the big advance . .■ . NOW . . , wt>ik 

yiU ete- ute ildviiil-tEC of Midwcilb K-tnllinriil -vlluEt, 
Vflj <an piilfr jfotii fu|] !ki?]K Hilb fiJaliiy 

AccuiliTotir rsdia flcin eIpe -^D-pip -cititug weeL U 
Furh cfjiJitr.ff (iF isudieoDr? u if fCLi notfi le r>pc 
irg-uriEtF tg cur Errat radia [pbaEatarfci- Ynu ui^e lif 

■ r f*>U en. ID daYi FREE Ij-lil lllllr ^ 

ft. DO [LLiii 1 MiJfn*E ruliii in yaur fanme SiEufjcEiffn 

(uarinlr^d gr r: 'bttk- tlViu (g;bfPp I^E FHCC epiiIo|. 



ThrtH to new expluriUinns m Kctinn? of radiq 
fpettrum that arc itrangerl to you. Every type 
of broadcast from North and South AmerBcai, 
Europe, Asia. Africa ind Auitralta ia now 
ynurt. Send today for moneys caving faoA 



Two SlTlhcf Otbur Rfliloi! 

CFiiriiiV ni, — ll"l II fair i tbrill ii 
jnutiHt* UK P'fr ih= 1=™? te bniii, 
m djilant Igfeien itiEignp lili ]'~'Sb 
MidwTfE ridloE irt i}ie bcH ghEii''aM 
ind lui'C Hm)- vrikci an *nv gebrr malt 

J./J. 'Cibbf”' Hinr EE 

iChiatv Cubi) 






i.- ^ 



IMfE 



ENglaadp $puln. Italy* 
Moit Evtry HlfAt 

D- ire norr 

ihjjtafd wLtb out- hlidwpK -I? erf -eIpv- 
Wc tuns m CSS. Liindaii — EAQ h Spain 
— [?|C. Oc.rTniEiy'''l'RO, Rgme, ile.. 

nuit cvCfT cvanini WleIi |uti] vDlunc 

ftebert H. Ccrlufibr 



METAL TUBES 

Thi* Mpd'Lcst il furniiKcd wirK the new glssS- 
metal counterpart tubes. SeC sockets ire 
designed to accept glaas-mela] or METAL 
* tubes, without chmgc. Wtite for FREE ficta. 



□ 


r_ 


miDUJEST RADIO CORP. 


1; 


M 


■■ 


- DEPT. 1SD CINCINNATI. OHIO U.S.A. 


li 






Eitililtshed I9E0 Cabff Add rtf i III RACO All Cedes 


a 



I SMDWtST Kamo EDRP.. 

I Dfit. 1BD; CJAflnieli. OMf. 

\ tVhliiui -omieirion en ms url:. Kivd pi> 
: imo im Flt>]K raEal>St i^invplfl'l <U- 
: ijLIi nr rnor lilwnl Ifl.diky FllkJi Ethil 
i eSTm IJi 4 FnEE JTUilatiiPi lUHiElns 
z tS-lulil Eiqil i'lUl kp NOT iii nrdET. 

-him 



U pir-A-H-nli? 



M 114I E-iiy : 



Xivii Uanri': 



OiiEi llrrr- i 



Ttfp 



AEShin . 



Mall . ; 

□ Clttl hvi, El iHlamM !■ • lUdBrll A«ln Kieiw. : 

hi 



When urriffnff to edverfffl'era ftlfFafcr flienffofi PopwfHr 
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Do You Make 

these Nfistakes 

in ENGUSH? 

Sherwin rfmm*rkable inv^ntian 

has enabled more than fH ),000 people 
to correct their mietmkea in English. 
Only 15 minutes a day requiir^ td 
improve your speech and writing. 



M any p^TBobB pay, "Did ybij hrsr 
frijtn him today f" They should 

•ayf "Have you h«srd from hioi to- 
day?'* Bo mo ■pell *"cftiendRr" "cal- 
ender ' or '*calond£r,“ Still othrf* puy 
*'betwcini you and I" inttciicl of '"'bfr 
tween you and me." It ip aptooUhins 
how cHftcn "who*' la u»td for "whoni," 
sod liow frefiuently the Bimnleat words 
arc m^Hxmounecd, Few know whoUior 
to spell certain words with one or two 
I Vs" or "mV' or "t’o" or with "ie" or 
'cL" Afost perpotip 11BO only cominoR 
words — ralarlnpp, flftt, ordinary. Thrir 
speech and their letters are Itfeless, menotonous^ hmndnun. 

Every time they talk or writ# they show themselves laekimt 
in the csnential points of tliislhih. 

Wonderful New Invention 

For m^y yean Mr. Cods sLudlei] the prohicm of cc^rltif? In- 
Stmcllv# Itahltp of obIbk flood KuflIlSli. After roimiJ^ cKEietlincTita 
ho nopJiy invenEocI a simple method by whirh you ean acqttlra a 
better ODlnmand of the tIinRilPh larurtaflC id only lA mlnptefl a day. 
NOW you (lali atop maklinv the mljitakn? whieh HaVo been hurtjmR you. 
Mr. Cons a (hudeitUl huv# preurod more Imiprovemont In five weekp 
than prevtoufily hod been obtained by oLber popllp In two ycaTfli] 




Learn by Habit — Not by Rules 

tinder old methods ruTos aro memorlird, hut ronert habits are not 
formeri. Finally the rtilw thomiwhen are forcotten. The new 
fihorwln Cody method pnovldeP for the formaUan of rorrert liablts 
by CuEllOR to your nttViutloJi eonatantJy onFy the mlatakts you 
younelf nnakc. 

One or th# wooderMl thlmm abom Mr. rodv'a eoume lp the speed 
with which. tlTfCiW hab<t-roLmlnR praetJe# drills ran be rarried oui. 
You ftuv wrli# the anis e*p to fifty m^wtloEW In lis mlnuim anil i*or- 
r#et your work [n Jj n4lfltit#p more. The dniderrs and work of rony- 
Ihe have hecn ended by Mr. Codyl Yon imneenirate always on 
your Own mlstahm until Jl hecooMS "socutul nature" r* speak and 
Writ# correctly. 



FREE — Book on Engliah 

A new Ijook ctplalolrtR Mr. Cody's remarkable method h neariy- 
]■ you arc e^'er embarraoHid by mbttakm In uramnLftj. nqxslllnx, 
pmutuatlon. pmtumciatlonK ur If yen ran not lEkstaiitly ramm#ml 
the #£aol Words with which lO cxproni your Idciur, this Hew free 
bool, '"How You C*o MnatcT Cood I'^ORtlph In 15 Mllintoi a Dpy/' 
Win prove a rcvelatjoq lo SOU. BOEiJ tb# ronpon Of a Pettor Or portij 
canl for It now. HHFttWPN CODY BCHOfJiJ. OF feNGMSIh 
fllO ftuirdlbff. RtxrheBlcr, JN. T, 



SHEftWlN CODY SCHOOL. OF ENGLISH 
SlQ Soarhi BuUiUa^. h<K:h«strr» N. Y, 

PfeoH# wnd me, without any ohURatlon on my part, sour 
new free book "JIOW You Can Maffior Good F-n p ItH h In 
15 Mlnutiia a Day." 



Name... 

Addrowi . 



■nils valdahCe boot can not \n sent to children j 

When icrrifiiii? m ruf iott P^spuIa^ 




Supplies 



CrefylA/ng You JVaotf 



JONA3 BROS, orltlwatod and d#' 
vdoped mniiy Of the metpedP. mate- 
rfolo and fluppile# now coDoldcwed Ln- 
dlppongiible for reallEtufl the hlKhrai 
desroe of prtiPtlC iklll In Ta\Idcnoy- 

EYES, FORMS, TEETH, 
TOOLS, ACCESSORIES 

. . wvprrlMM T^u BP^ Ui nuiual ANY bM 
«T BqliTidf — fhuD m bka tD hi 

KlrphHvU bU im enldinC itvn f, 

(k+HVd p*prrlplfc.Bi, pittW-P C»l«i a/ 
EVERYTITENU 

iir (itiljEriiiM. Jt'k F&EE 

wrt^ fic TO-UHS 

JONAS BROS. 

IbM tmilaar. 0.nw,e**a. 



EHGIHEERINC 



DECREE IN 
TWO YEARS 




B 3- D*iires m EPcplrie^h Civil, CPrcraltSl, dadifl, Hle« 
pnsn'IiMi or Aerontjtlcil Ent'Ocerlno In Iwn y«irt, 
Locafrd In aq Induxtriql crql«r wfth thal Engineer' 
lag etmeipiiire. Earn ODArd. Ldw lulrlOH. PrcparilDry 
Deau-taeitt. ^nler Rept.. Qnr., Hiruh^ June. Catalag. 

IkMAHA Te<HMKAL ^LLEdS 

gait Wasfllnatqn 3t., Fort Wqyne. Indljaa 




a DENTICIAN 

Learn Ol horue tO Ktalu CrO wnS. 
Plain, Brldgowerb, OtC», l«r P*n- 
t(th< Eiuy, practlotl way to lean 
meebanloal dentbitry at horn# la npara 
time. Full oftimla end 

mnteftali Inctudod with voum 
FRF^ti:. Low tuItloiL FlRfly tumut 
Writ# for FREE2 BOOK about ftii* 
money <-mek] OR pmtetalon that D not 
kffoeted by "machine oae," 

McGARRIC SCHOOL 
OF mechanical OENTtSTRV 

lOT II. Omd TPa 



RADIO ENGINEERING 

RCA Inetituteo offers bn iDtensiv# oourBO of hiah starwlard 
embtooinR all phuipe# of Radio. PraotiunI LrAiuinj^ wiiJi uiDrJem 
#(|uipni#nl at Now YorL: and ChienKo ni:‘hrioIa. Also 
LafyeoLalixecI coure#s and Home ^turly Coutoee undiitr 
"N? oblijcation" plan. JlbutruN Dcilni n rtfMsf 

RCA INSTITUTES, Inc. 

7S Vetl«h Strvat, Nsw Vorfc, N. Y. 
llSi Msnh*fidl«« Mart, Ctilesia 

Standard in Radio Initruciion StnCt l(t09 




Tou Can Regain Perfect Spaech, if you 

STAMMER 



fi 

m Send tnday fnr beaullfuJIy allustnUnl honk caLiiled "DON T 
S'T A .M M Kit." dbirfilKe ihc Helena Unit iMeihod Ihe 

adlmiiH? earmciian ol •LHionierini' and sMitteritis. kleihod Pin* 
^oealitLI'r uaed. bl Iiuiity.tie lor lUt yeBrn — sin(!P I'Sin. dn* 

W dnrged W phyHtMiRa Fdll In format bon CQhf^rninc currocikni ol 
■rr^miii rripR iwnt ftne. No nUkitatioti. S«rijB.min N. Bottie, 
DafiL, iSf, Circle Tower, Indlanamnlla, Indiana, 




SIO BARNINGISL Raodlt ItrpO tOmi of iaaaay\ tie to fiOSk 

eDBBntaeloa ib BdVlbee. EXJberlniBaaBiHCBMeiT. Wt ^roO. Writ* 
NatJ»ssl Ad|w*t«n Dept. IhLf MoblJb Ate- 




Learn Public 
Speaking 

At borne — in apane Um# — 30 intqut«aa day, 

SmBookt rut I”*'. iBln 4elJ.nitJMlKn^. 

knaeue pour BtlrnTT. thf^tig-h jbEllr lu kH-Ljr 
Mktn bv effrettn «te«rb WriLn Sw In 4 

booUeE. #nw ^ W^tk Wrnmbrw WirX We^iti 

MiiTH aMsntojui wsrnvYE. Omru 13st 

>■01 Art^w, CkkMOB, bllwlB 
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NECK 



forearm 



^ CHEST 

natural 



WAIST 



TurcH 



CALF 



LendMelS)urBody 

foi ADa vs... 



No Other Physical Instructor in the World 
Has Ever DARED Make Such an Offer 1 

A ll I wint ife A bn |(iva you — in 

iwit 7 (kiym and risht id yovnr nn^n — 
tfai^t 1 nan itive YOU tbn 
mixhty niTisflla and bcumQcM 
cncngy you wontt Hijlht in tlid 
wc«k undv my ^dnjioB yau 
will iHnmnd feel the Lrapri>vemvilt< ! 

Then u my weekly iHAtructicnB 
arrivn in ynur hnme ynu Qiintinuo 
to md^uild, renew and 
ytiur iHMiy* By the end of three 
nmnthi you are the owner of a 
powerful budy that you will he 
proud to diap^y^i 

Foopla wHI notioe the ruddy 
kIow of health in your fae«, the 
■parkld ia your dIbat eyei, your 
broad ihomdere, and they will 
neck your ooiopany^ You i^Ube 
thfl fdlow who wolics oR with the 
prettiest Rirl and best job while 
obhOfw Wotidiir Imw you ibd iti 

GET MY FREE BOOK 

Write your name and BdElrRRe carefully ou the onupitn 
belown. 1 h send ynui almdutely froe^ a copy of my now 
bijok, Htxiilk nnd It roveaJji the 

aeefvla UiBt Ehon^K] me from a 07-pouiid flat-chrated 
wcoklinR into a huehy fellow who twice woh tkn title of 
"The Wnrld’s Miwt ForfecUy Devetopdd Man'^ mouHet 
all Boment And it ehuwe how I oau build yuu ilitu an 
"Altar CAornpiftii" the oanie way. 

ARE YOU UNDERWEIGHT? 

I'U add pounds of mundai where thoy are neededi 
Aru you fat $D apcitaT I'll ebuw you how to pore down 
U> ftuhtina trim. 

And with the bis mueoleq BjQil powerful, 
cvenly-dcvidupcd body that my £>ynumio- 
mcth^id. wi uuiekly ^vea yout Til 
oIao ipve you thin>uBlL'and^ifarriuat h^th 
health tlmL dios down into your eyaloiD 
and baniehes eonntlpaticjn, pimplfw, akin 
blotch Fa mud niintlnr comlitioiii that rob 
you of the good thiuR« of life, 

I’VE GOT NO USE FOR 
CONTRAPTIONS 

1 havnu't 1U1V ccbinipiLiDiia 

tluL nuiy ■mui ymir heart «nU olher 
vttal ara>n*- [ don't dear you tw sfiKtor 
y<ai. !■ all 1 need. 

It's mV ElAlLiral tcnt«) OHtlllHl for-drVekr^ 

Inc rval men iDNlde Btad uuL It djjilTib- 
um addrd piTMjMrin t*r pownrfn] qiukIm 
tmr your bodr, nt# rid nl auxnliiii fat. anid 
ynHi Llii Tirdlt;r. ■iTPneih and twTj 
ihnl win li'fl-ll llle hlcnirH.tinn' cf BTtfy 
wotuou uh] iho rupset ol any nian- 
del my tr** book. "ff-rTr/ttl/fBf 
Ut^iM OJUf niMil iqy ata.- 

mn Gamble a iUmp la umre 1 

hiak p You a nev iilu)I 



WIN THIS 

STERLING SILVER CUP 

aElNO GIVEN AWAY av 

Hof dor Df TFU« **Woricr^i 
Mut Pwfiictfy DfvtlDpad 
Man*> 

Thla n[iui.lila cGp. ^Dai|l^ at 
jolhl ataHina ailver, aLanda 

alxiDt J.4 lochcB hl«h ■HI G 

btsek ibnluicAey bkae. 

I HiQ AWmrd Fi io my 

OUpkl wbu ulaIuib I. he 
mn*( lni|plftiTHH«nl on 
bi^ d wtlontnRiit 
wJlLtii thfl boAt 
tlirflfl luoBihi. 

Cat my frt* 
bopit by rnail- 
tar eanpon 
balowl 



FREE 






4S-PAGE 






BOOK 



jrEiriHT 

[78 LBS. I 



FT. IQ in] 



H 






CET FREE 
BOOK HCW. 



NOTE; 

Thla la 

the latent 
phfltO of 
(J h* rla It 
A t I a a 
aho w Init 
k n w b a 

laoka ln> 
dny. I'hU 

ill DDt A 

A L. u d io 
pi o t q ra 
hut a b 
a c t u a 
ttnlaniLhBd 
annp-aliot. 



14 tdlaj «u aD abcifll my n> - — t- ’ -r i|__ 
tliHid lad hm It Jtu l>Ur iiw eiuathd 
maa iial uf raiMliiirG oieeuiMJiv, Je ilimt 
THt Fn.ia Miwi jilMituA, liuo | Iiav^ d’*- 
ndikonl nhir jHJiili' W 4 hi ***»» h]- 

^nnl [vnm.ii bm iW iiaa ^ijralijv, 

Wlukt BT iriCiu dU aiid FiuiKlnHh 

■it i.4h>rrA J4. t«ji dll fat Tim bin'l 

iHu >iaJj hAtr liik hui fpii Cant 
bal T|bil dml ahfii | nta iW fM' Jhia. 

WliNHI I j Yiitir inby ‘iKva^ 
laalbw Health mmt StlWMWr^ |iyt 

y*ia Mma kjilriu .q. tSiP 

4W a i^Hl<edi|. bliiJ |i in^r. 
CHAULKii A1 LAa r>li4. BIB. If.! 
Eut l3hl flNBl. Sea Yiab City. 



CHARLES ATLAS, Dept, 8t0 
115 Eift ?3rd Streel, New York City 



ni nin — CLaa Din a tumidly. 



1 want 4lie pnsal the.E ynijf pi 
jfein will buke a Mew Man nE nin — CLva inn 
huakr bodr and T]l|f tn4laelfl drvcloiilFvelit. Sebd bta 
yotiT imi boo-kt ''EvnluiJni llrotib usd KLrrardi,''' 



tl'Jeaac pt-mt br favllje Blainly} 



When ic$‘lUnff to adverf(«d^r4 pledse mention Popular ^LfochanlcM 
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kA^ 


lVTO 




J BOOKS 


including D1£S£1 j engines 



EXAM INAT^t>N 




VDLimEI thPlLDd b f'lkl 
^iptrid nrlibtft h-Juirci, £rtrrr If'UU 
Slow lUikfeli*tJnn> — fin? P^C*"' — ' 
flilra rttMr 'iTTt?, d<?uUa iiiarii ?4 
(lit UkitAsal nEDnuECi 



^ Just null IhqcdUtHJlt UJld 

tend you ■ wet of the^a remark- 
Able ftp CO tMtokq. Juot ofl tho pnwo. 

Wliethcr you wont, to qUaLlly US 
RUufra owcter, outa e3iT)E!rt 

or moreiy wl4>i to know hoiv to 
kcwp your owTi car JEM^ OfIlrtent^ 

Jbok at Lh»c ijoom — ciney are oaot 
to you FOT (re« exaEqtiuitloD- Thia 
Imnd itwr edition hu bean pro- 
pamJ liy uspToup ot AEnetli'a'i fore- 
moOE UUtomotfva eoKliwerB and in 
written HO anybody who cab rcatl 
will LmderHCuid — & vdfttnblO goM 

mine or vbiubhie r&cta. 

Take advantikice of thin oRci' 
how; Hond |h tbooDapOh Tor FRls^K 
EkamlnatloD. Vo Li don't pay llb a 
pcnnyi you don ' i ohiiyni e vo umelf 
t-o TtnT ourthluii ubIehh you dorldO 
to kwp tba (toaka. Joat tell UH you 
WHnt to »eo tbntti and the full set 
o-r 0 threat vo9umee„ ^ust oft the 
pmn, will hn iicnE to yOU, Iteitd 
them, look thqio over and prove to 
yotirowD mtlBfortiori that one Fact 
alonoi whiH'^hyou will (Ind In thejn, 
ouy save yon an escpeculvn repulti 
or uo]p you to a bauer Job. imaitina Imojw whicn are eo new that 
every pjgre In rJElit up to date — Wlrlnft majcriuna. oanHIrticFluCL di-' 
tdllif. F«HTl,’e prnhlMnfl — are all rlelit up to the inlnuw. Nowhere else 
ean you rtW- ae eopuilere antj timely InforamNon. Over a ttJ E llon 
dbllare of roaonrtseB: hpvo eUuibled LB to Ifive you tbo BDOat ilUEDori' 
tatlVu hOokH dU Lbe 3LLliJeOE evf? publlahidl. 

Practically Every Auto Fact Included 

WIRING DIAGRAMS 
EGUIPMENT CHARTS 

S U PER Ctl *m CSiClf 

KNEE ACTION A otlier Lip- 
to-doto f*.Btur« All liictu ded 

Can You Fix It? 

Can you takeout ‘'play" In dllTet- 
cntlalT Can you kill tbe '^Shimmy ' 
Ip aJeeriaiirU Can ymi rcqnt T|^1- 
1NG7 Cm you put your tinker un 
BFinlEifl trcnilde wUhbPt cuefialtig or 
tlnkerlDnT Can you pull thEiBlartEr 
Off atvd: nx it? C an you adjiiat and 
repair franamldslon, engine, rear 
iu1e. bBarliLm'i Can you take rare 
Of knee anion multa, and do on 
expert }oh? 

TAsm Boalu Tell How 

acLcI t«ll you liOW to do any and 
every auto jab rieht. tbenreC lime. 

tn tbe ktkJintlr auto Induairy. 
lilOfTER PAY — a ehanre to po 
Info biJ.»ilEiesafl for youmeJi' and 
sH a ehnre or the hui^e proflta 
are Waltlrui for nay man who even half trlee to Improve hllP' 
adr. LCATP Auto tblKf EiArrlriJj with tliirie WOEtdisr bhOkH a new Way — 
without HtUrtying or narmortilnK. ftlmply luq the JfKf'V TNnrCN l(t 
look dp tbe biiHwer to any auto problem. 'Rcii]eml>er over jdo 
pagfw on Dlli^SEL the new power. 

FREEJ Privilege gf ooriultini AufantohMe 
II Englr-Eim of A Hirricao Technical Seciaty far 
J| poti yoaf without c04t If you malE roupao 
Tf II jnimeitiatily. Writ# er wTr# for aatwW to 

d • II aifv dlffieull probleiii rEply wL|J be 

■t tia ODil., 



DIESEL ENGINES 
AVIATION MOTORS 
OUTBOARD MOTORS 

MOTORCYCLES 

TRACTORS 




A Better Job 



8RV 
trrDEnplly 



»nt 



AMERICAN TEC»NICAX SOCIETT 
Dr aval at ftth St.> Dapt. A« 71 f Cbleaso 



SEND NO MONEY 



aMKPtCAPr TECJfTsirAL SW-fSTY, 

Avi'. IB' h S!lt .. . A-T] t Ji bniu 



hi. 



] would I jh*- 1 1 > H? tht lu* oatiLn 'jf aVTO ItOCiKS. I inv 

t korvu-i [*ilyj hut if 1 dbMHii I wio-y iwiiim th^m riprpr- t>I- 



(hr frw trill r drUmy 
liH(. lE pfItF la diji 



mo.y iwiiini [ tirni nprpr« . 
Pf-ftr Ui krre thrnt | %Ul m-h# ym| n bud r*y (hr brJuiiH? 



nwTi>h»i"hkh M Fiwir 'iBrr 



I’D thrnb, I 
Ml.an h 
Briul hrao 



.^1 ifci" ni.i+ 'lE i3|i|]r U ■. mini ft. ixiii h jMid. llpb^ EhJ'liiil? Eh'? c^u^idEhm 

iKT on* If 



1fla$ rdlEliiq. 



lirknir - 



CHt ,. -i,. . j3t4[e 

Atlk'h lab'lFr "EqlhlE Ur, »mi[)ir( Inn 4 Ibd uilir H J llllJtiMb ul blivtiiajiibr n.^ J|l Insif 

CU tiUiiijiiaa luH 117 fBfRfWffrPi, 



Book 



Learn at 
Home 




Itg an e^x^rt 
VtfKiLliT.^ Leant at 

“tiOKe by mull r Vha ^vutaaL 
H iMUMare oT aQp Frank Ckoteh and Eaiutar Btwwa, Inth. 



ehwtfrloB> ban vnfimd ilia ai^il wuvdrrfnJ eouTM of i» 
HU «vdr wnRn m Ffarilni -CDltnra ud £Ta«4. VfnMiiDH. 



Dr 



■tms ud hHfJefajFE iludia bJ* qm with «•»«. Tbl* pwpl 4iW# 
bwk M^Li F«b htiwi Baa-'i; tjblar. Wrm (»■. Stat# T«r *8*. 

Fir m«j Bn^ 3IT7 Hwead BBdg., Qiataha, Nalx^ 



Elttabliahed 

1902 



IVew York 

Electrical 

for /rae booklet School 

44 West 17th St*,N. Y. C. 



UTTER YOUR SOLES 



rwiTK HEWfoao ItLASTIt nUBIER ! 

briea taugli a ver-nlfilil] Out-weiri Ifithi 

Wbln-prisrfl nnJhUj Kbei.bhkS' CubFUilttit! Rl 
|i>fc fjifU Lb (Ina, ttc. T?i<b Ukti bA u UbrY*?.irT 

« la: ai#f^ asA rtp# «s-Lo rmne HLUBiiiit 




What Secret Power 
Did the Ancients Possess? 



Art the stories of the great miracles od 
the past legend or fact? Is it possible that 
once the forces of nature were at the coiti' 
xnand of man? Whence came that power? 
Startling is the re\'elation that the strange 
wisdom they posstssedi has been preserved 
for ccniruries and today is available to all 
who seek a Ma 3TEHV op LiPC. 

Send For Free Sealed Book 

ThiOAC today who have acquired these 
CosTnic truths find thein simple, forcefub 
and the tnstrument by which ihty f:ishioo 
a new and abujidarit life. Wntc the Rosi- 
crucians {not a religious organ i^tion). 
who have carefully guarded these age-old 
principles, to send you the free Sealed Book 
which tells Jiow YOU, too, may acquire 
this personal guidance. (The curious not 
invitedh Address; Scribe N.M.W, 

The ROSICRUCIANS 

San Joee amoilc nilLfomi> 



wHffv.w ptt^te te jj eiH'IOS 






WLcn icrttinff la advrrtiBcrit pieaae mention papular Jtfffoftflnto* 
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RADIO 



• h 




olds great rewards 
for trained men 

Almoitl' in n dacocla rodio bsi b«COIS* a eiaiit 
indiulry^ The ppportuikitiu ctvalnd will b* 
onioypd by trouiBd man. Th# laUmotiojiial 
Cnirakpondpcico Scboolfl Badio Comnmt pr«« 
pnrad by loading' cmflidriliao and couiontly 
i*¥lt*d. will li*]p mdko you a Iroiaod mceal 
A fnoouidtiag boalc--rSE£^ ”” 



ELECTRICAL ENGINEERING 

— A Great Industry with a 
Great Future 

Tho uaw cQun* io dodricol Engiaoor- 
ing coTon thU ioscinatlng Bold 
ougiilY. U you oTo starting ot ojo 
partly on (00 way to a ronJ paying 

E opjtion in this indusiry< this now «une 
rings tho hToador Icnowlodgo nocsssarY lor advemco- 
inonU Tho coupon brings camploto mlonnotitm. 




MECHANICAL ENGINEERING 

— A Field with a Future 



Amazincf Sensatioiial DisGoveiy 

REHNIf HEf AinOf 
UKE NEW / 




tVOT A WAX OR POLISH— LASTS a to U MONTHS— 
sharrv cars given new luster and shine 

— ir"» mb *'] m mirsak! KAIt-NtI 

-brnbi^bni aid iilulibis/ can iq a tew 
OtTiEa rlwn Ilht^DBUir dilw. Nel s ticiluli« 
SiTi, fvT painl-i hut a raal finlah that lastaO W t 3 
bumtlllB. His Dill wSihJliS, atmahiDie', Iimie 
Nd rubblns^'iHi ^uliiitE— «■> 

JivL apply iritb rv. OManiB.t««d. 
FRIC SAMPLE 

WItM a IMfll-iaaL^r fq- Bcntl* p-nd duCrltiatonl 
MOi»na <3i r]|li ar> LOW fRJCEIt 

aqca OiO PROF — nc ta tT SD in aa 

IwMit May. T#* <jb -nr 

Hka'^i i-u- -tatu aihi Q-ViCS' EtiU'Ty— ^ PRE'l! 
SAMPLE wlilr-hi pnawa itl -rlalmii. WHrp taa-lrp 
to-day. nivni'kiifm WiBtnf In P«rciiiw CvnS'ika, 

nut Q>.. hfl. FJI, hfclir. CIKIMI, akl* 



Increase Your Vocabulary 

KNOW what to aay and HOW to Bay it — effcctivo^ — force- 
f Lilly. Bi^cDliie n Master of Words — oojoy greater (lupney of 
s|>ewh and raoc of ojpr«H0n. Ri-lcasc your latent nbililim — 
brtndcn your opporlupitipo— nmHiply yotlr WOrd-pDwrr — wjn 

verbal froedani with WORDOLOOV — Ths Vocabulary 
Build'Cr — a Bimplo., caiy» fasriiuitiiut method of word ntudy. 
Mailcri pOstpaJil for onlv t3,tKl. Money back if not wtiafira 
after five days, TODAY. Address — 

WordolosY Associates c«LSu.tN.lVik!N!!r 




^lIb coura* hoo momit adTonconont to 
huadrads ol ombilioui EOOChaoJcs, 

draltomfrD* black bid ilho, loundzymBn, 
pattarnmakarB. appronticos. ana uo- 
choBjcal on^n*oTH— Di'Bn who wontO'cl 
to gat oboda aad ta asm mors maoay. 
You wm fiocL EES boro loundj ihal 
cnjoUing far OH L C* 5. Couna is an 
tnvoiltnant in a Biggsr Fulun. Usoi tho 
coupon L 



AUTOMOBILE EXPERTS 

are always In demand 

^LB rapid progioas hi monufachiro tmd 
oarrica of lh# inodam outomobilo brtngn 
new opporiunitiBBi to fhausonds of ombi 
tiaui and iorward-looking man. Thera 
alVToys a demoad lor Irained mem. The 
DOW L Cl Si AulomobUa Courso will 
make yoo a tromad map 1 ^o tun^To 
act is now. Use lh« coupon. 




INTERHATIONAL CORN ESPflN DCNCE SGHDDLS 



BOX S5VT-H. SCHANTON, PENNA 

Without obllgaSan, oand me lull infarmertian on 
subjoct chocked b«Lew; 

n HADIO n AUTOMOBILE COURSE 

□ ELECTRICAL ENOItfEEfiZNG 

□ MECHANICAL ENGINEERINO 

^nhltBiturB 
CbdcfbU Ctnitrurtlini 
Huifini $hep 9 lito nr lilts 



Civil EnnlBeerFiio 
D|b|b| Enilnu 
eat Ensiiie ppennina 
R«frl|«ntlBn 
Chsmiitry 

HiihwBY EuBtiHerifii 
PMiltnr Farmlne 



NomB . 



_ DrBrtJae □Aocsdutlaii 
0*4d EniEilh 
S^lBIffiStilhlp 
AdvertlBlrB 
S-New Ganl Lsttfclnt 
Olvll Eurvlte 
^ Hl|h Sshoal Butje«ti 
Air CAivd^ititflifie 
Invsmint sad Pattntifia 
□AvI Bilan Ejiglnei 



Address- 



TTht-jt icrittnff pJease tn^itffo'n Pepwfiir MecJianies 



-STATE COLLEGE 

B. St IfepTfe in 2 yBaza^ World CamouA tor 
toetinicel 2-year euursm In Clrll, ElMtrtcaU 
jLiechanieah CTti4m.li»l. Radio, Aefonau- 
tlCBl EnKLnaflrlniri: BuBln-BHH AUiDlnlHtrBtlciD 
and Acpfluntins, E<iuivaieiu m tccimuml 
houm to 4-yQBJ couTBa. Thnee who lack 
hljtb Mheol rpa>' ttiBke up worls: Udw lultlen. Low 11 vim centB. 

LricatMi In pJrtuiwu|ue hiJl Hnd |sk(! refclgo. ^ihheita IToni avery 
state and many rurelgn coLinirla. G2nd Feer^ Eots' Rept.. Jan„ 
Marvh HlUl JLinr. IVrUt f Of tamtofit 

4105 COLLEGE AVE., ANGOLA. IND* 




CARfOBN VOUR WAY 

^fo success/ 

DON'T COPY — LEARN TO ORIOIMATEI 

iuV£ avasi^a wnt mrh ym now to cnEjitE omoi- ^ 

tiAL c AaTOUNa ai aw thki » I.L. f«E. fiELLr dXiM 8C 

lafau ao l 4 **^ Hid *Hr eoo HhutreilaH. A4 t« UikTi 4 . 

RA YE BURNS SCHOOL. Dept. M-X, DOXtlH Cla^tbndp OHt 





□naret -appoYtuniiicfl imit hi artvertlBiBS 
l4s.ni cBsUy And q,tlJclLty hn. BimTe tinui. Prke'- 
tlnl WExrk. No tait b«hB. Old Mi ilitHlvid 
■ehiMl. Lerw tuillMi— EI bbF' temu. firr 

gf iititrrUinff Wcmn^oUt 

Poia-PiaTiB SehOal «f AdvartlBlng 
Papt» lyST, )Cfrl Wich. AtOh Chluge 



MAn. FOR FREE EWFQRJHATION 



BEDFORD 




lin Bedford A vie.* Drpt. PM-29 
Brooklyn, New Voile City, N. V* 

D Antp Mechnnl'C □Talking Pirtunw 

□ Aviation □ Welding 

□ Aorona Utica] EnfflneennE 

n KefHgemtion □ Machine fihop 

□ OH Burner □ CommerciEU Art 
D Air Cohditlcmiiiii □Sign Pbinllns 

□ Electrical D WNdo'w' DiBpIny 
n Hedio and Televiaton Mechanic 

□ Arc]iltectifr3l-'M(*c;hanit?il DmftlnK 
O Armature Winding 

□ Diesel FogLues 



TRADE 

SCHOOL 



......... 

. , 
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High School Course 

in 2 Years 



You H 6 T 0 T hmrd an^aii& ex^rcu rcirct at haviiic » ITlgli 
B«liqQt Tou Aflver Till. But dud?, irtio Ullod to 

M tludf tralnlac p4t ttii lUfuaj: timt, dual nalixe that ean j«t 
It hr hiame study In tbdr spare tLme^ A UUh fleboal edUatloD Iq 
deOultelF required for — 

Collw Entrants and T«*cBer^e Certificate 
The oetter PosttiDiu In Biuinm and IndastTf 
and Municipal Ltcenae EuminatiocLA 
AbilJiY tti Meet CHhen and Eaprew Your tdeu 

TOU can eompleLfl your Hljtb School edUCAUOD at Tlotnii — In M tnKm 
^ liiu. Cmsw iohI* i^r)innhnpiica fnt |m StiahiPiit, ud iDduiAcr, 

ftir ir^*nt fitb-Dot tii1« laniUBiL CHpIdiu Aahiiliil. nU uwUl liv U. A mb- 

ipft* *|i**tff 



You Can Qualify for a Better Position 



If you are lutoreutod Ln buHincea or iadiutry, consider the 
opportub itiiw for good pay bnd Meady odvaneoment offpred t& 
men with the proper treinuig and then make up your mind 
that you arc eoon ening to be holding ™e tho« better 
poiitinna. Throuih home itudy in your H^parc- ttme, ve can 
train you in 2 to 3 years for ynur ehoieo of the desirable pooi- 
tiohs listed LU the coupon. 

Get Ready u Ears Bis Monevl 



tion. for advaJicciocmt io your cbostiu licte^ start noir to ipv# 
youncU that traiiujis. 

f icft— Til* CitBwiy to OPPorTonLtjr 

A gains tor InTormatlou about the line that lotorests you InvalTeq 
bo omlaaclDS but It may diotIi the turuliur point m your Ufa 
Cbock ibe poatuoni you wont ilhd loaJJ tbs uouiwa today. 

Ameflcan School 

Dept. 4I-74S. Dnsel at SIth tLp Chlui* 

Stud mr. irftfainll irtillpUiiii. toll iMfotimMlni) m fbgfhwt: 



You CAD rapidly learn to prepare catimatcii ikhd figure ccwta; 
to write dTcotive businnsa letters ; to draijm and build buildii^ 
lutd imtchiDes — iu your epurc lime. Don't doubt ycur ability 
to make good — get ready for the Rood position you want by 
getting the training that will bring ynu und big money, 

Tilts i* your big opportunity to put part of your spsre time 
Into setting by home study the trainiug you ktiuw you need. 
If you did not finish High School, hero is your chaurc to do cn. 
If you cover yet have had the chan ce to gel speeialiscd prepars’ 



□ on- i A glagir 

D ai™rw#1 Pn+1 

□ ar rhS iit A aoHrigr 

□ avt^RMaw* OofiiHW’ 

G apoaggiMr a Ambhibhi 

G Uiuoar 

O Cgrt. O'bUIc Ongggla^ 

G DM OAabpMe 

G Dlawl Onjla ur 

nVaJUf . , 

Ad4ftn 



□ DraltaMM a OulOHr 
a ilMrliAAMl Spglggir 

□ Hloa afOggl BnCgglB 
Q LaMT*r 

□ Wg tIig Mi* 

□ a»«* a TgIrAilH 

D a*ir^ni*Ua EaalMBr 
G aiBBB (RSbwgr 

□ Sl* 4 Httinl CiWiBMr 

Affe .. . 



Turn Vour Spare Time into Dollars 






FULLY 

PATENTED 

wwrats.applq' 

FMIWAU 

IFADlttlj 

OfsatKS. 



Astounding TURNS JUNK AUTO 

TIDES INTO MONEY 



\ 



5 i Tire 



Makes 



ONE HANDY MACHINE KEEPS 
FOUR HELPERS BtiST 



The Most Sensational Business 
Opportunity Since 1929 



And 

__ TIItES’ M your raw 

niatori^ ' What'll hiHiiueoH. What au mshetird of profit. 



Gigontio National Market runuinn into Milliona. 
you tan. now supply it with JUNK 



SchDula/storcSr rlubdT factorira, public buildings, homes, 
oflirrs, grab this ROOd looking, sprillgy. long wcarUig 
FABRtX Mat. No limit to market. And the profits 



ore BO big that you can essily afford to him helpers, hire 
saJosmen, ned still have a 
fabuloui uiargin un^very luat- 



II Em* Is a new business. The product 
ia to unuaual that it has opmcrl up a 
new market r Don't confuse FABRIX 
with |L *"Hoor Mat.^' It has d hun- 
dred INDUFTRIAL uonif in fortorieSr 
Your aaicii for home use will lie the 
least part of your buaineats. Here is 
an OppOrtuoi^ fur one man in aaph 
[minity. Under OUT liwn« you 
a lomi mauufucliiritig 
plant, The invpstmrait required ia 
rcoaonablc. 

COSTfl NOTHING to get pomplet* 
facto, Rush your name and addresa 
and weVU tend rampleto description 
of oiniple machine tliut iiulckly aticee 



MAIL 
COUPON 
tor 

FREE 

FACTS 



oomiB unity 
enn cstobfiah 



dd tires into uniform 
strips £ show yaU how 
patented method faniis 
sir ipB i DiDspr imuy , Inug- 
wcoriugFADHlX Mute; 
how you can turn a fic 
tire into a 12,00 muti 
how you can stort on a reoaonahle 
inveotrucnt and build a busineas so 
biR, Ml fast, that it will tnka your 
iKmth away, Capanle mee, rcerona^hle 
ineti. blR men, sre the ones we want to 
LhM eancrtuliw. if you err thnt kliul 
rion't delay A minute. Wrtte. sir uioll or 
wire today. All Information Is fini. 
rADHlX, ING.« 13 i Wsat Huron St, 
Dtpl, no — Ghic*B«» Ml, 



RrapaTialble mcD 
dropping everj 
thing to Sniff 
thiaNEiw Flfdil 



FADRlXp loc., Dept, rig 

33S Wcic Huron St.^ Chicago. Ill, 

Hcnd full Infarmadon at onw, 3fo eost to me, 
no obllKutlou. 



Name. 



Address. 



C| ty + + ..,.,8 -., .. + ■ + . . RtAte . 



When voritiitff ta advertiaera plcme tncnf toiir Popwlor Mechanics 
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POPULAR MECHANICS ADVERTISING SECTION 




Turns Spare Hours Into Cash! 




Nd Cdse Plan 

Homl coi][>on for itMrtllft of lU'W 
t |jri v-ii Jkir your t‘ Jrc'Hai'Jr 
irn#* |MPUl1]i; hiB riWh 

tprofltn ]n your rpoi'h-l. M;iU c'oli- 
piiin nowf iiiiElt’ orHrrilnifa fornpw 
un»nil i(Ti* nTi;' hIJJI lujlhjr olTrrml. 

RRESIDE INDUSTRIRS| 

I Dtf f *+ Pi Adrian, Mich, j 



I ^ 

i^tif hi-'* 

'■'X 

NAMli. . . 

f’lTV 



l-'lrrhlLlni 1ndu«tr4«:ti, 

L>irpL, bb'J'. Adrian. hTlrh. 

Prml btr FiTlKK rtii IfObur Dwtoruf- 

b'lr :i lilK :«1i'iE£ly in>rrklTH' AIFiO rPr/Udlif 

oF ulan iFmt vill ouy For rny < [lurHi" ilIjiI 
dvr IDT hi If proPUiJ Ijtahhv' 



HT'aTj: 



^:l^ rui’ij Ifi leavr rlie lioUnr in 
iil.HjjMf or TVLirililDir ymij niiikii. 
i Jur rii*iT aiiHiirmile Ealceman 
nil (h« IM-Illai' fnr you. Piw 
k 1 bill'll t<i ijuh'ltly Und rruih buy- 
tm For #]l Mip ClfMciirLptt you 
T4ri Film DUt- 



N'fj pulii'ititlpl ?vii rDnvsfiB- 
lllf^l U'n flliilRf you ilOw' tl> 

miiiki' hifl iniiiify di'ODriil i rut 
fif-p|-flii‘]l iljiz (jif i; wurf‘*- Wn 

aifirt you witJf t-lir hiif f]i> 
Artijit ft Oulfit nLiOvi’'. 

|iUp]ily yiM] Mifli 
worth of fJ-ETt Fn?)’ pf r^tfTi I 
Lihurs-o au i1 nhon-yoii hn-wTo liliv J' 

Df lllfftl 'lIMlOLll ll1|V|iUl( 
J'our liDEiitv «1 vt yon Lhit 

I'lWl 4*1 j Plana for in»iUh« money. ^ 
APiip J'lnsilik' Mi'inhTT “( 

imurt! !itrm on riimitiiro m otio 
wi‘i-li," .APkoihiir ivtiEni. " Mt 
Halt* *-L'ri' SJH"N> for A u'rokH, 

milfl h Etiy flnu year." n ht. 

I' , nf tn.. Hftyn; I dm Sii.fitKl 
woTf.li uf IjiiJilne^ liLB-t yL'iir luld 
uyiT Ihifl y«ir/' D. AV . 

Hevt .Mf.vh’o, rimo-rta; "'1 m-ouhi 
DDi tnkci slUfNl for iny C'cht«: " 

No Experience Needed 

You toofUay hnvoaftuftraxiORi;^ 
Incnmc muiuminHy with Uro- 
Hlnp Ko UriitMTmr Hiurty. Vfiii 
Fi'orri by ilalAK. :?a ju-l InMe atill- 
ItV CtiifTfwnn’. o^iAy il-ffr-rp 

Mdiiod Mlc wort (juMy to 

li-jim arnJ (siiay i.i> do ncii iJtJf 
you If] rjiak^ Rooil mnm*y tirui> 
llOiilty from thf gtarl. 

Quick Sales iti Vour 
Home 



VVbeKlv 

in Vour Own Home 



W/tsTi loNlmj? idctififin Popular 




ART LESSONS 

Bcfom* Tvleoltd Aflut wi(fa Bq [Dcem« 

Thh IbnriHit)i by Ai^niHifT Miimy, likBitnu 

Bcbiif4 TiaM'iKi.uT. iT^hlM» ll nur ko ■rl bi 

■DM* I Inn nci, cuiooulky, Uu^irina, 

■Hftidfiky. r*t 4 *FiUT*. Mv. Ikyml, tLc.. -aJihmil InMkT 
-Dt cl ■nurrpnpFipiJiqr. ¥f>j »t nU rW Inmio* nV 

'DIT-n — nil- I'w D*ti l«v>ii. l>r<T aia lAAiTiirl kva 

JUiuEnl tirju. I'Sil psvn of llirxwlFU P*4Mr THH. 

•■■d fl.V* r«^ Cai W * *a OpprH lw 

|jq» lUPtriiF. IHIHEY if UOf ll?LI<Jlt- _ 

tfttir iwarp bit* HOlim 



fd iFn-r 

UUCA1IOH4L tUP.KV cth.. 




D«*L ftlOkK, 



■ iHlMl, Wk. 



EMGIMEERIMG 



ijrrcNsivii pBjicTrcAi TKCitTcicAb coTrasra. Kc*- 
■ anittLMl. TIWE yxn UUSJiy ajirpp. nana* im 

7 KL^I^fa^u, Alv^hkJibsJ, Ah' hEt-pnRiirha|, 

Anr(MftMii4dbj. Mlchwiy. ■hwur wmiNN 1h 

jUiUq, klnriirlr Jlcfi-la^taEiini, nipl. nrUlkin. Diilldlti^ 

IdV luLllaii. EjcW^b^ InddHli fi^uljItlLiTL. mOfM titf 

tnaftnl nitd. uaiu. M Tt* ‘ cnimrlHicv pttHLudiii' lucuMinil im, 
InnnCed nlL iiiv» P. S. umj PiVilrA. Infidt. IdUiAf PECfimidtil* p'ab 
IIbhi. AiiiHr>4TTd by iuJiintry. THdnrwi b; [tu iii.'lai iiiil «du- 
cal«v. Citaliia Inm. 

FINLAY EKQIHEEPriNG COLLEGE 
1001 {rtdlanB AvvnUa Hanui CKy^ M«. 






APPRENTICES 

AlR-MtNDED YWjng Men IfllarbttKl in 
Mltrinn Ihfl Held Of AvfiLtlan 0« AtHfOntlCH- 
Wrlli ipnnr«d|alofy, oncfoffnf Otflcnei, to 
MECHANfX - IfNIVERS AL 
AVf ATK» N SER V I CE 
P. -Q. Bo n P ! POlrtHtt Mkh. 



K>'^iOlN12WEEKS 

I IT IHOF WOMt-HOT IT IDOKf 

I'll Finance Your Trainiiij;! 

PreiHr« fcr Jobi In SOTrtwWorfc. BroadraAtuD, T*lh- 

luE Pictares.Tekviaion, WirtlpiB. ett. . b-i 1Ew**hD ptw* 

,“J3J,.-ttSJS5» Jls* 

AtbOH, naid ioktla *1 WF *’PDy-Tumn-*ft*r-Ol«U»ttin Plm, 

H. Cb Uwl*, Pmldontr COYME RAOlO SCHOOL 
lad s. PhhIIhd £c.p Dapt. 75-^H, 'ChlcAtOB lllInBiO 



OUMS 

lDFI KTION 

SEnUTMAlBY 



secret service 



flte 

nmi o# 

ronDM. U ym OTEldn Uf l.i , thu kimI i-.al* 

ll.in. If Iki>i. r-Uim Jt. H’HltE TOIU Y. 

«ki)t to iKiyi under IT k«n of af#. 

1. C^ke^. Dd[Ft- 13-57, 1S20- Suntiir.End'ic Aft-.b Chiea^i 



£r iM CJfcvtf wb 1 ni-riik vLiii ibb# 411 - 
chteik 4 ID Oriri»* l>d 1 «rtLi» 4 l ,, Wirpi t Heiil 1 

tlflt»vi™ Wiicfc fiDf Mj din fm* rwidnur- *mi; 
imiD«. jr ym drEtd* Lo kii^ 1 1 , this kimI 4-.rili 



Why VOICE Studeim lair 



SENT FREE Ho WiiRtlonto 

W F*B hM tktaw— 

■ A .l>___T fj ■ LlJ||-_ H. 1 .LU 1 



, DcikpkU— Fiw 

ae -illyi ttT-r rrt^lt|r peu Vidi^ hp»k 



dlr- 



■dhiLlia hlkMJIiiC VOfCfi PACTR 11)11 Fllky 
bibadmlj n/ doUkn Lj «»ry rule of w«hiiq 
imhEiik k i4n>.u. rlrh vniu for nlthif Kikfihi 
i>r iJWkkiriE. TU ilkyi^ fir* ivkilirLf — Liiiii M-bJ 

IJ.irtl. (KlmTwW.. Ti.h.,n, Ji— ihal'nilll 

PRDT. C- TKUCHTIKBEB divrfit. PS^flT 

lofl HwriH Awkve * ChUKk 




JSintf? vorb^-CTpI t<iy bi y^Vir ITi iJlw 
y*T( DIdnl hIifiuI. Html Tmliiltt*- 

IJ.y. C*r. E^.'t I»rnn. Tni*** FKy:K. A.k Tni C-Wr, p. 

■. f. JCrttHJL *F HiCHillDll BEiTUTIfT. Tjj W. ll f. C, | 




NEON 



EXPERTS MAKE BIG MONET 

Learn at Hemie*-m Few Weeks 



Prepare uidekly to «&rn up to ittfO p^oeKly in dow, 

N'KnN',. ■'' |uiul[ipujn.ul»'' tniliutryC 

nuMltuln dI Uithtod oLtfrui — luHiufToWp 
t-lotl. TrAfDEcl iiibD lUwdoll rurht now, 
rtoflCenlni! — m&nufB 0 turto£ — luHtollInB. 

HhreWd met] Wha bUJTt NOW. 

H H P LrjOmN FXCehtndlM) rnr* hunk ,kp-r]b« Ajankl'l IlIRFWlrt 
h bA il Nixu linra*-*! i»dy Jbmw. T*^bM Nm.(«hjUe«l 



. fflJWlfL4itLnf 
Tculiiy'd umflC WblBly-llflOd 



crcAtebt ec^iirve or UJiunJnD 
m tniialllr. 



Splendid 



SelUmr* 
AltUCfl iCWd^tl 



Ain».,]m Ili» »»j 1 . kiif mtiin. 1 ‘^kK kcrrkn . WlllTBi 

CPMMneiALnri LUORATOnCH D«H. 4T CMatHIk, HDR. 










POPULAR MECHANICS ADVERTISING SECTION 
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Just as EASYas it looks 



ta become a popular musician this 
delightful f simple as A~B~C way 

QTQF jotirsclf out pf tuotical tim«s. Stop 

O thtirkinf thit learninx music is noftbinjc but one i^ind- 
in^ BFBsion of manotoncnis dtcrciiRd after another ...» 
days* montba and yean of ditHcuh technique under the 
thumb of a private teacher. 

Tahe a lonk st the above diagrram. Lqoki cA^i doesn't 
it? Well, it^a every bit aa simple as it looks. First a note, 
then a letter. Flcnty of dear in^tnictkinj tell jw bow 
each bar is played — lots of diagram pictures ahow you huWi 
then you do it yoursdf and hear it. Everything to EUiikE 
leaminpt a joy. In fact, the LT. S. Sehoal of hfusic haa made 
the readirtK and playing of musTC bo simpje that tou dou't 
have tn know erte note froni another to begin. 

Your drit thrill comes with your very ^rst lesHn. For 
you are given a piece with a real mdodr to play by Qctiml 
mriet. Dreamy waltzca, alirrfiiH marchcB, sparkUng wirtafai 
follow in short order. No standiug still. You become a 
capable iKrformrr montlis scnner than you could ever ex- 
pect to by^ the uld-faBhinncd way, Sesldei, you receive 
all the muBiC you need at hq vxtro coot. 

Play the “Blues” Away 

How can you be content to alt around at party after 
party aud listen to uthen do all the play int^&« th^ 

shawered with admiratinn, In- 
vitatinn* — when your life dong 
ambitiou to become a popular 
muaiclan is now m easy to real- 
»e? Experience the pereonul 
BAtisfaetioQ that comes from 




Leam To Play 
By Note 



Kan soil n 

Mw 

Organ 

Violin 

Banjo 



SkXDaitoB* 

^Celle 

haui*!* 

Corrti 

Trs^ibooe 



or anj other inffrumen'r 



people learned 
pla> thia modern 
way — and found it 
as easy as A-K'C. 

Rcatl the list of in- 
struments itt the panel, 
decide whEch one you want 
to^ play and the U. £. School 
will do the rcBL. ^io lEtaUcr 
which, instrument you chocMic, the cost in each case will 
average the same — just 1 few eenm a day. 

Our fascinating, ilLuatratcd Free Book and [?ur Free 
DcnvonStrUtion LejBon explain all about the remarkable 
method. Clip and inait this coupon today, and they will he 
$ent to ymt at once, No abligatijOn. luxtrumcnts jfupplicd 
when needed, cash or credit. U. S, Scbool of Music, ?10 
Brunswick Bldg., New Vqrk City- 

U, SL SCHOOL OF MUSIC, 710 BrpniwxL Bkff., New York Cily 

Rend mr your free bnok, ''Effrw Ychi I 'an Jtutrr Music Jn Your 
Itwn riome," with inspliihi nuwape by Dr. CCahi?'; ilno PYne 

I>nnnunmtj4h LwiwJQ. This dooi bat put me under any ntiliiiUvh. 



being able lo play '^when/' 
"where," and "whar" you like 
foe yemr own amusement and 
the eiiteirtainmcnt of others. 
Don't be afraid to begtft your 
IcEsunS at once. Over ?(90,0(]0 






AdelrsKE 

Tnsfrumcat 



ORK FOR THE 




GOVERNMENT 

START 

$1260 to $2100 YKAR 
MEN — WOMEN 

Experience unnecessary. 



/ 



Common Education 
Usually Sufficient 



GET READY 
IMMEDIATtiLY 



Mall Coupon 
Today — # 

SURE / 

/ 

/ 

Niunf 

/ 

/ Addreoa 






Franklin Inftftute 
Dept, Bm 
ROCHESTER, N, Y, 

/ Ge&tlemen: Kunli to me, 

^ FRLL [if charge, hat of U. S. 
y Govcmmept big pay iolM. 
F Bend FllEE 32'pnge btuik de- 
eoribina Balariee, vneatinns, boura, 
work. TdU me what to diu to get 
tme of thaee jobs. 



MATHEMATICS 



the ta all 

technical success 



made plain 
In these books 

Help your adi'aucetaont In technfeoi 
or Hlenune work. Lewm miithemsttca. 
Palmcr'B eoune uuikcB It oony to 
saastcr the HEntlab. Rhuwa how to llH 
them In your diJjy work. Over 210,000 
cuplce eold. 

ASdMulTvcIioB CnriefsrFriclicat Rfoi 
I'almnr'B alcnple. sten-4>y'iiiep ijeatmoit 
conlefl you f]^m tirei eenentlalfl tq wark. 
inu knowledge of all nuitbeJXtatfni I meth- 
ods. Kvtm bULkrS eleuf Ihti pCaiitlcal' UDv 
Of ealnidLUi. Uoutm hoced on Fatmer> 
yauw of trado Bchoo] tearhlng; xtvBfl 
thPliBBtidBor Gierdnoiajid pTahleinil With 
juwtwcPB biuial on every-tlny qimcJiom 
pracucoJ men Pfoiaghi to him mr oolu- 
tioti. 

Shidj' at Hame; Pay As You G« 

A few mJniitMt a day will give you nrae^ 
tlrpj oommond of thJp Important Bubiert. 
Hec entire eoLinie without Briidliur u cent 
In adVaOra. Pav ontr f l.nO In 10 dnyB 
and 12.00 monLhly for three montlu It 
you keep the boou. if you have ever 
fett the lark of a working hnowtedg;! of 
pmetlrai nuthemfllJca. aend the coupon 
at once and look nvix the Palm^x Coumo, 



jPralmerS'^ 
Famous homo^ 
study course 
available 
on easy/ 

terms 




Coserar 

ARITHMETIC 

ALGEBRA 

GEOMETRY 

TR1G0N0METRT 

CALCULUS 

w|ih nrsct]««it 



Ilf. 



gp pMeatH ina 
S#fit ler 

EExinUiatiofl. 
Nq Monar Dnim 
SmaTI Moitthiy 
Paymaiu* 



Rf«GRAW.HlB.l, ON-AFPROVAE COUPON 

WflOfaiB I— OHk C*„ b*bt 330 m. OttM OUf ■. V, e. 

Band an U» TslDHr rracticri Mp.thf<nplirp aivd piMjr 

i3 Trilarwi*|i for tO dp. 71 ' -mDiia^lloEt vb, apFirni'F«| fn 10 OBi'a I vill .^4 

tin d«UT»rj‘, itiJ J 340 ti»Eiti.t!ilT lilt 3 fl» f+iiim 

fWv p-T wi qrA*tP J 4 s<MtiPB^W 4 tif p*b|[[Uiui at feni 



!RltT>a , , 






.IVdilLo)., 



L^: nd Stplf ,.. PM-lO-aa J 



Wh^fL it'HIfftj^ t€ advertiBerM plttise iitfii/lon |^Ci;mJdr 
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POPULAR MECHANICS ADVERTISING SECTION 




MiKvankf# MAmifaHurM-c Dontmet «am«it m«a hi 

mutr^uncc m«iniianurcrs ,nd Eioctnc Ara 

Weldinir tn their lAbnmtGii«fi at the of R]islnaertiir. 

Small irminlnff Fop. AeeeutHl appllconta will be fully tralniid 

antlJ read V to pam rtf Id tmt And Aaauted In kcut Ini employ mabt. 

Are IVoUino pneentii une of the ometftFvdlnf opportTmltieH 
Ti ciuium; eteady looome wad future aneceas. Weldlnf 
te trawlnf rapidly, reelAdns Inriie and tntrloate wittnfi, rtirebii 
nut*, bultH, uninL It h eommanly used In ajHambUnr cmn«. 
holeto, bridgm, itruptural ateel wnjrJc, ete. No UmlE tu itl* 
uppliattlDQ of veMlnjt to incliurtryt memB4i]| durability nod 
rDdiudnf man ufaetiir Inc eiHl. Tbure la a d^aded Hhurtace of 
Ultppotrly mluHl vralden. Why tw etHltem With ordlnnry Work, 
tilt or mbti Jnb* and law pay when In a ihort time you rain 
eome A trained l^ftebiallat In WetdLbf? 

LWA U K € 

CCH/IU of- EHfilNEERIN/; 

^ ^HSUtute ^ ^fatraiechitici ^ 

PM— 1035^ No. BroBffwayt Mllwnuka*, Wloc, 

lA^ltliCiUt nbllRatlnn send Free imohlet "Tike TlAwn nf a OlcaDtl-e 
[ndnatry and itn, OutatAndlnf ijppqrtuoltleH/' 

Nimo,..^. .i ^ ... AfOf 4 - r.,4, ^4 

Addrbm 




Banish Boredom . * . Earn Extra Money 
START TO PLAY VERY FIRST DAY 

Ptrfiire the jay af playing a snappy rnitrPt, tlreairiy Walt I or 
njelLovr old fnvfjrlre on tbe Xylptinibu. No reneun wthy you 
shauUn't! Xylui ituba la muLt'^it of ioalruftkeitU to |;lay and 
yet (be inoet. cpra.'^iaeiiilar. In eanstani denhiiiiiJ by (itLlkeadriu, 
mdio fiCnlions, nL Iwign tneetiboii odd pnrtiu. Mari'elruie 
opportunity to inertnee pnpuliEtrityt ninke tilg ajMre^tiine 
maticy. Xo bol iLersome pracUrc or caeri'ioOa. With Free eatiy 
iiioaona you oetuaily Stprt to Ptuy Very Ftrat Day. 

BIC FRRR nOOK tella all about Deaiu^n line, lihCTTil trial 
ctTer and eoay |oiy tisakta. l^iid imufiun (odoy for your freeenpj^ 



J. C. Dsafian, fnc.. Dept. 1770 HerfeaU Ai'e.. Chicago 

Sport Inc. WElTionf aliTluarlon. TMlI rlct-alls Of Free Trial olToT arid 
raLny-paymeuipliiiii an tlie l>nu(Hn Xyiorlmbu-. 



Krtnwi. 




V' — ' 

NOW . . . You can choose Your 

PHYSICAL GILTIRE COURSE 

Frbm Many PRDVCM Ayttemi . . . ALL AT REDUCED FHICES 

* AU llki nDPiA^r lyrtBnra !>r ( 1 -^ btiJlAlM ii >11 ttakn- ^ |u J" 1 r I h>iI 1 h avl tLar>. 

icUIbi tSai «■ ln.-t-ii ■ni] MvihI Yim ki* All ■.■ xf*it 

Eiiiju j mTinc [irlrv4 IThArq' ])> uiii — 

Pnohr panTweeiiTina waait 

* D'PIIiD Qjlbt- , . , dl'M l^iijla - , . dri[M Jf 

. . . M«ud. Qiip* . . . PblL^v ikiLlRki , . . CnrkiliUjK- Jr 

li« «>ri ... UiEh-D. . . . hiiinU-'IUi . . , Oadi.-tiic 
Ch,iA1a. NiucTiiu* lAhat 4iii1lli*, bB -Hitaiplflit whE 1 1 
rovrwa Aljq. CHiki ifcA * Li j** i i rM » «■» *kitwii hi aiv ll — - 
Oiwt STiwr Barbu L:itilbi. PVEBjr craicJl luarni^ 

•■*4 w -nmn*-* 

. rHt iu.u«TiiaTCD cuTiiLoa 

Biilf uta iJ iiB kiiMl, But I Imp h+ji hii kp" (Mff 
PniAt "-IN jr-iii pl»iar 

DJiuiT ukd itpi Inu: Bn4 Nir k Itidair. 

Amarlcan Ath-hllc Appllanca Co.* Inc, 

4114 e>Bl >lra«4, Df#t. »YY0i, PhWwMqR H . Fa. 

L 

PT 

CDHHEKPOHDEHGft 
Plain coUroB, 00 1(9- 

■OIW. ... fl.W 

CJmat* ccnirwu (iO lf39Dna.444 ...... [.br* 

Teat 111 T f^r j Of* ,'10 Imona. ... 44 . 41 . 4 ....^,.., .,.. 4 ... ...... l 

My aopiea r'MUIOT be mccellEd mid my nDnatJiirtlvB rrlrlalanui guldo 
to Bnceev. 

lAJdathy ravecJInc rHuurt'Tteraketrih Itomo pouoof handvTlttnir.tl.iSO 
One poraemph sJketeh and mune In expert plain and omomraKiil, 
oil . - 4 + t .lb 

CljeuUraL L« H. Haw—a, 1 *t iSI*. EnRawlai. Kanaat. 

EVERYBODY!! HAVE A LOT OF FUN 

by UhlBV Uw TRAtlLL ttBt. Thh -iwir, raactatlint niwii »m* 1* W* fi»p tbwi. 

a^T Ttn OiTt anf rlhf mJ ahA m-UI nAik* iruu ebO np. ibi ■nilra faiaRlip lid' lul|k 

»rn4 Ida UcidatarTBiw TttAVBt T1^ 

Uli rtorlda An, W»l Palm Peach, Ffo, 

MAKE MONEY at Home/ta 

EaskDaFn an eb 4 m«m. SlaarF. nulckTi- enpa. 

EH HIP I >0* rinil Pia iland^. Wa l.ur tia- ijnKi m book Iia4 
OMIH1UH MltSHaiHlca kHOUPTHI EX. 1.id. 

Daipt. 414 raiAnta, Qb| 




^rr.^BtAUTlFuiy^" V 



EARN UD ro^SSiOO A WEEKtra 





m/iWitii 



AT HOMH IN VOUR fiPARtS TIMS 
amlc^r aupcnrliikwi of NORM AN 
IktAKSH. co^abor c£ the fomciu comk: 
stria ^'DAN UUNN, SECHEIT Ol^UM.- 
ATIV^ ift," nppmrlof: in the bif newn- 
tiero. SuE CEM —tam e rt ' o ! money they 
yauiB when you lemra ibc CMiy almplH 
tneChode and oeente whJ[;h mAke tlic 
outorana ia amcceoBf ul. 5 cbd nnmerot^ 
free detoUA ol this preHiiB I coPrsc. A-fi TtfAiyi 
MARSH CARTOON SCHOOL, 

ChlcaCo Nawa Blda., Dopt. J*l> CbldndO, ItL 

ifftUSORAfORY APPtIUnjS 
WlBWlOGiau SUPPUES 
MICROSCOPES 
CHEMICALS 

Ntv fataka kaii bH^p4i 

^ f ni nf ^iTfaH pa a a na n u tad 
ru l w aaairi rihMiruaiiTt. Sbt* 
r|r ~ Ihlp Dtrrlf Plwti ItaUitlaa- 
iiun. Sh 4 >ar(u«hSbl 

an4 in Sf*cj4( OI Uij OHu. 

Ja H, WINN MFC. CD., Dapt. 41b, 124 W, 3] Maw Varh 





Addroos 








POPULAR MECHANICS ADVERTISING SECTION 








Many of Tomorrow's 
BIG PAY Pilots and Mechanics 
are Training at LINCOLN Today! 

T^ioitPiunJa (yl joba nr# bcinfl; nreated b>' the treiii^nJniiB ovb-don Ol^iamifm 
t,fr)ftrcirrw Throiiphout the world . . . mid the atiiJcnta [I 0 W tramnip fit Ll^C. tll.M 
uroMPttinu the fineet tmininR to he result' fur the 3»g firiV f-poni l^nuUi Airirncii, 

rcsilrnl Atiuerie«, Scutlmuh South Africa, Cfinada, Ahiaka, CtuiUl aiid from near ly 
every ftare in ihU c-nuntry haverotno ^tuJenta to tnkciylvftiitnpeor Lmeolti-traHniu^ 
v^'hiE'i] tpiuls to fl-iir-r-pfln. JoiTl- thpcii iioiV ftniil Liiicchbi for ci ruiuHlitlC, 

e ucceflsfnl nv ini soil ejireer. 

FlnMt Practical Trafnlni fee Maatar Alr- 
plana and EriElnc Mechanics — The kind □! 
uvlujil eiptrienre thni ovititirin C 3 teeutiV(S de- 
miknd — rebuihiiris Whirli^imia, Wmiw, CyeluiiM, 
Airernft rfifiny other ulrenut en- 

pinea; silao rebuilding luuderu nirplnii'ea under 
faeUiry atJindlvrdH. Truiuing uIbo iiicluticf nerinl 
rrulio, welflinp, iu«trnmeiil repiir. MachErf^ 
Bhotf Full ev iMrteipee fur the eon d nay lot* 

orreretl bv nirUne cmnpaTiieivHnd farruriiiis. 

iKith fliKlit 41 111 ffp>un(l frctioul uiuJcr Uovenuuent 

SuparVlaJuD. 



Those Fit EhtCourses Offered 

Whether vuu mmt tu be n TmTinporl, Limited 
CunUiieTCt 4 l, Private nr AniiitcUr Pilott LmColn 
traijiB you cor a Go^'ermneul Ijiveiitc. High 
ti'iuK und low wilijl nnfno|jtw:i€», biIdilIle^^^ cltbitl 
plnne», Ete., nre uMd t" nflpure >'ou e^^mpletp 
tsperience. CompEele tnniiing indiitito blind 
by inntraiiLPTU, rniM cuuiiiTy, night fly- 
ing, bcurubtiticii, efy. 

Medem Cqulcnunt^Oalji’ Tnodem blgh 
tnliibiK nlsne^ with l^ctjartuient of Cammrree ap- 
nmvaj 4Tfi ufled;. Butii the PlvInK SctHKil and 
4l«liJirJJ« I4<ihrml IrSllUllg fftpllltlw are ainuilg the 
AliUht In Amerlc-ii, 

2^ V^spt «l L*ad*r«hJp — Lincnln has been »ucee»iFLil ujs a 
merhahitiS' inuJe n«±HMi't Tur yee^n,; IJi yeans of mlcnfrm in 
leaerilng aviation. WlimbercHl aincmif rnir grflUufileE lire 
men who have tnade JXiioe ol thn greatest coutributlmus tu 
the aviatiuii Indiuitry 

Greater aptoCtunltles for thn«# wIkh irtftTt iT^ciEhff 4t 




Llih 



ooLu iTrtiiH atftil the ooupoti tDday fur campluie ru?t«r 

LINCOLN AIHPUNE & FLYING SCHOOL 

Unttln, Nebraska 



BOSE Airoraft BUg. 



|.lncaln Ah plan B £ Flying Scbod 
2D9C Aircraft Bldg,:, Llncaln, Nebraika 

Plenne mall me cumpLeIC InruniiJitLon abcmL libcoln. the tVfirld'.x IteHt 
Known Aviation IfehfrffL. ami the Bl£ Pay OEibOrtunitlefl of AviatiulL 



h' amE , I . 

AUdnw. 

City. 

Btate. 



Aa« . 







Bl£M 

1O0CH 

t SCthEtHNC^ 

ICKM IM GN£/ 

AH at.^kr ^ 

I'BiyFim with ■muiciB' NEW 
tloD — kHb fiQ diunrinatnilsiD. KIiiId 
i?t sldv Ehtkp, Vi^ri Ilf Ndl lini'fl, UiLKiwhld-. RmurlaiT* 
a ji «rt»hiaib«t f t-rritmrr . UuTtyl 

■sauihport, Dapt. t^BT. CtHcaco, 



u 



rnrms to cast Lead Sold tera, Ttidlnns, Trup^ 
per^, Ltunfers, Wjid uml Farm Animals- 
2A9 dlffereni forma to aclect from. Every 
form iituamriteed tn case perfect 
Send 3c stamp for jJJuatratci] catalog.uCii. 

HENRy C SCHIEJtCKE Spcncsi Rd. GHENL N./, 




MAKE GLAZED GARDEN POTTERY 

INuiijtlfijI, cdIdti^, gluiH^d ramcrvlHi' iHiltcrT madiD WitliLiUt 
■fioLtlB. Nq HCHiricpcii' pcrdeiL IrBo- cioly Band aad Mil riii. 
2,AOO OLfTrrrtii dmiem hixdbaiJu, jan, Btc. Ui| 

R raElB. Hrqd KV fer IHookIrt, eolor pintfl, etc, 
lATtONAL POTTERIES CO.» «4 Secwid Av*-^ 
Room 21 MipnrB.pnli*T MLnn. 

START OWN BUSINESS RESaVERING MJRRORS, 

REFINISHING METAL, pbited articles, uiito iJurtft, 
refluetorSt tablcwnre, etc. Eiiwrienco unnecessary, 
Small in vestment forp^rlahle hi>me oiitfit- Write 
SPRINKLE PLATER. 12i)A, MARION. INDIANA 




AG ENTS Make ^StO Monthly 

viiiitu m rjthTca WIN puw waauehb 4*iit. cl«„iu, 

drkviL IHi| i,lini,. ^'IF irnUU. Ould Jl VtlHb««'4UJlC ■ pfirEyrn-l . 

nficrJcEml iBrnlurr- W't[*i 

Cirtpr PradiHiti Cm- BfB r.wd mekrlend. flhht 




A'C'R ADIO 
TELEVISION 

EVERT C1.ee TftIC At. 
SUBJECT COVERED 

Tli*n?'H iJrfflt newn far aaviiody IntcfBfirpd In Elftrtrldij,', llFlAKTl 
Kli;t\ edition of ApEPllo:l lUenlrlrUy hruilRlIl rlKat doim 10 dnrt 
with every XEtV I'dei."[rN.iil Hllbjwt fUlty rovered. 10 trtg vot- 
UTT14M onjl nil uMppeil FREE fpr ejcamlmitlaii. 



Fbt 

ftefiiinerE 

■nd Eipert4 

OV'-t 5<XJ0 pn.||Fi^-- 

]iiiiiJr>-d,> IIMib- 

Imlk-lll — lll^ nHj*l 

t'l 

Lin Hfw- tiuB- 

I4a|mi|. 

iTiEifciw*^ E>uwn flln-' 
lk~>iu, ctutliH. Irlr- 
vL-Fkifi, fTPr^tliliil 
.f-M-iF-rrul niiH^Kir'a 

I’lriplji' lUF ■nj'rinjr 
r>ti irndc .fll p n d 
I bbliu 



BIG FIELD! Big Demand! 
Big Pay! 



Men Fhu iindenalriQiJ eUre- 
_ _ [Cirity itre iirFEntfy nwfd«l 

rfuhi huw In LhnuBoniiB of IhtlUBtrleo. Autofi, 

illrifriilill^i n«Br>lidur all uuD^^|imr I ionlJy *TFFy 
prwtA* BfiTtorLdd-llj iLn4 bmb nhih kn^ Mih ^hAiJbc-E vkl 
£ii JTWinFr- -PIm-hjiI, liurkHAllM' ^ K*nh 

•■ndl jiij IriiPta ^lilrkJy %\iih llm Head ^ilCM 

ivt FluLE euiuiiMl-liTHL o:nd ^ yciLiTKil* 




4 HVHCAM TtfCliPMAL tDOirrv 
^T 1>, Bl Silt! ™lML 




AGENTS Pro^ GOLD LECERS 



For fltUrt FfoJltd hhd OCflM TVlndnwN. Anyone Can put 
Them on. I rctf ^aiuide^. uherai Otter to ■ghotoI ngenta, 
METALtlt; LETTER CQ., M- Clark $t-. Ghloigo 




..I Jpy. — . _ . 

aaJHJ * |q w il tJjc 



rkd [uEr cl 4wilT li pnid. 



AdLLrrM. 



wrNPCtiDB nod bAme end eddrem d flinAJW 008 < 

TWieii teriftHi? to advtn tiasr^ Jiicufioii Po\niJar Mevli antes 



Clly . . I . 

AIIai-'Ii (pi ipr PLUtei* pwt, 
voe tpimkiru meni nlVrPr^. 
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Amazing New Low-Cost LACO Oil Burner 'naur 

^ 50 to 

*100 

Under 

^Others 



Beats 4 Others I Had! 



boms flip f 
TT 

rUiirapiFlp 
Plnri I3n^i~ 

. J ' 



Saves 25 % in Fuel Cost ! 

L^CQ'B Low-C‘ 3 *i Aii 4 nmiirk dJ] burn^rp ht-Ti bHU tLb HBJAtJid ±iF Eit* 
J*4uPlrT. lor rnn, Orvr w.DUp hq wi! 

l'4id»r — LrtfTfl irflWr* *rir < ibp iif thi- nwld'k Tirr 

Uml. BMli hhKIf-ln^prni'Veai — dt m ladiap *r U& t* JfEKi utct alhfinE 
Fw|-ivkiiD£4pTi(v cvtaJUETJlJl MEAT Truitt luPWlMlliKd 
CiiM FikI C«*ii M * |fi #n%! ^qHj Aiitnflulii-— dcittwE. brat. 
IP JthflttF n-rlki|bti‘‘ h libly Jpfijnitt'tcaH h. hoiittH -xUb mCtf JMilia <.«! EfaildrPB. 
SiniukiCwl pbiPiKit F«'»rPJ B^Mi pwdqae BurrLna M*d:. Hh pbtwvpTi^pifu Fph 
ii nin^rhPliljr AqSi ui4 rMnaitcd bv LarmI diHtaniwr nTbunwr 

TiH«^iP«L bji tfiwtar^Hn' Lib. ibj* rurnafi*, 

Epp* tu luEall. v« ilMiw TDI 4 Ivfrtt 4f thin • au L4CC dafe^ al vuur 



Eppt 

iiiwn 



U/DITF Linr PrWm, RpHijil DtTirrl ogi 

■■ ■** ' ™ far ■■hr SdLOftO Belarlpil Ehwid*j rt«w. li» 

rnd Mic drudpprr nf Urhbina Aitp. pbarpNai dt-al pad apbpp, □Lpp.h.Ipii 
fumMV dfrFi EhaJ Fuf fu^p a«4 Anipiiiic LIDW FlElCEh 

uco on tuawoi eo„ ma unbp si^ ariimU, hwi 



DEALERS : 

J bhpd knodtt <nfqt diifllan at «nr^ 
^ lUi onldri and IbpIpJ LACOB. 
Ibb ^BEh, f iiipba tba 
tiHen I 11 «hlj]i ruii m. Sapnpla Bin-apr — 
■ub-aet to eubiIb kif^nr^W ITH QUT 
OfiljlQAI'H^N un ioisr parrl I'HP 
f±n tmi BVOEy piaadHa hP|(j. DupH^ 
hMaUiPwtoaM adm-iNlna Dlao, fi— 
lolder^ buifm wW , LACD Jiilp b™ii 
DJitbiaaUT uipaftliaij fur 10 ^rat*— 
bacmn. ivHyb-bhp bp Ampifitt^p A't>p*' 
LfTTii^^ad: OU Uorjiar. WKII'E FuK 



OFFEHI 



L. A. C0CKLIN;rrpp. 



The MACHINISTS’ Hone-Study 

Coone helpt men get eliead 

A inJii] con gn jiiat on for in rriAChibe shop work with only hiq 
every-day eitperienre to nid him. The men who Hat dlioac] 
ire th.Tjse wlirj equip theniulvcA with know[«dHe — ^whn prep^ 
to tuke [LdvintoAe nf the have doDO so with 

theae pmotirnl b«>oka;; you c^n too. 

AMERICAN MACHINISTS' LIBRARY 



W^CANTFIAOH 
TOD DIUWISO In 
ymr own hoinf during yonr 
VldTE time. Th[rtT-*i*« flf 

■UKtufljl IfifechliiE' pruT-ed nir Ablll^p 
Artfitii TKcivn ]jrf« ularJtH. 

WriM tidef for Art Vw Bedlr 

SCHffilMlWEDAlCr 

[>ept. 1 ?S,1 0 E. HutOfi St., Chin»|D« IlL 



6 Totume^—SCICO tieiTM^^pSOO itlxietfullon* 

(A corr^hifi^ hifmB-ttitdy eourje and referenev lihrary^ 

Thin lihrmrj-^ of maeliltif: ah op pnnlfe wjut wrKien for mp-n- 

it vlvca you ihfr tuflt meihoflfl for fvery kSutl oi mjiJplilne*hop work. 
It QxtiEi^lFui inurbliK teolH and ihdr etMmttDn. toD] work, eeAri iRa 
jiHndInv. !li;s uml imur«, AntontiilP **Tew miLuhluai. thtilr loola, 
nunrhti^. (Ilea, et^- F*latnly wrltx hi — r ampletely I lluHtinatM — I he Tieei 
kind pi help I o l he Rmctilnii-BhDp mun wbp wnJiia tP advMue hlmnelT. 




^ rfoi^n— 

ifffg a 'c'ou'?' o w~ i 

I McapkW-HILL iOOK CO. Inc, tM W. M .1 «!, HEW ra*K I 

( Oi-Dd ine fiw HP d-yi^ fm '■EttiDlaali'ia tlif AMEItTCA^T UAClIJNTBTB' LI' 1 
nUAlIV TF ppEiprni'b'Trr I HiaiJ ID dnji pod tl mwatlilr oBld Ihif , 

I cwlul ■rrhe Ed tirAIl it^U. 11 eii-A a iai<<. I wUl re1 um t h« b«ihit porlrnk] J 

I ' J 

I ^ddrrpp L... + k. + .-, t., f. - k.. k. + k, , ,,.. 4 . . . ... ki... . . I 

I C(lfi 4 Pd i?'tafP... ............. ... ....... ........ ............ .......... . I 

I Ppp^^p.. .................................I., I 



tike Hawaiian Guitar 
like tke Hawaiiaxis/ 



FA.SIOU3 NATIVE HaWaJIAN IN.STRI CTORS 
teaoh you topliy thlu Inaeinntirie inatnjineiit.O (.V / i 

4 MOTIONS— No previousiniiBiepJ kniOwiedfie- 
BWilevL OU H 62 EA.SV LESSONS teurh you ear 1 
the anchantinft mlinir >'oU h efrover the Fadi □. 
u'ften you t tf r^}tt 

V* ▼ iwdiet t4fi*d 

HAWAIIAN CUtTA R, complete 

and 4*rrT Inc 




WRITE ATONCE for nttrio 

tive offer inti easy terms. 



FIRST HAWAIIAN CONSERVATORY OF MUSIC* Inc* 

9th FJPgr, Woolworlh B|dg„ D«pt. 350 New Verk. N. V, 

,'l pprevtt} by .VftP I'crA Slale Board of Rtgt nis 





PE 






Far Trained Auto Meehaiilet 

bSV thtP Big Piy. to STh t w«tk T trAlp 

In Cnlr 8 vrvHi at Iarir4it KhrVhTl nf kind In world. NeW 



pripllnil iImh^ 'plan L«irn with IMl 
eflPlhJBfiit Wrue tw Eli Prti Onpor 

tLLnUr I rid Bpeclal Low Tultkua OtfaE 

Addrau ichael ueimt rDli. 

I^CSWEENY SCHOOLS* Dvpt. 10-23 
■Y* Clevdandr 0- or Kaitui City, Mv. 



Tta] 




A CHEMICAL FORMUU FOB EVERY PURPOSE 

Tf i'oii winh tP mike ceruJn produpw Tor your own ubo gp tor 
AfLti>, we can BupnJy you with n prictlcii] apprpvcil Formula for 
mukliig them. Tor c^hinplo; eLeahlibh,' jirroimratliouB. twimcueif. 
tpoth pnatee. mouth wnAtio*. aspirin, salves, eytraeti. Boapfl. 
nines, iacquers, pallBhes, Insefllrldra-. vetcrrlniiry forKutaB. 
venaiiB, toilet Wa .1 era ... to iiutnc only a fe.w. 

You (!an make and (wil thtse or orhwprodueM ht a proUt md. 
develop an J□depende^& huBlnaiB. Senu it for the tormnln you 
Want, We KUimiUtvo to supply IL Within 30 days or refund ypLir 
money. Write today— 

Uhtrerfil CNfWkml CarsardHin, in H. Unkiiu AkrpiL D1il« 







lYMC 




ISIS JUNIOR AIRCRAFT YEAR BOOK 

3Qa IHiDLIrc or ^TiqiUin A hlcrHJ-^lLrrhnf Mdyx I3 

CteLbdii^ L£a PluiincTBiij^iH. 7 V Nhw AR-ri»n» Drairifiiip, 
OBel-'ll,. Cd>r¥i| 0 fiE«„ AiiLllHRLk' ■Rr»n** H^l-IO-lliB^tnlnUin 

«B tfu» IPMdnAllILd ilflhjSDL 

KT|iJ] 14 il iat S' <k>p4B pf^rtPAU . 

Aerenautieaf CliamlHir si Csmm*r« of 

'America, VnCfi 150 Rockefeller J’iisn. N* Y. (Dept, 

CASH FOR YOU 

raising PH ROYAL birds- OndvTS waJtfnj fat hun* 
■trails sF thoHunEis* Easy to tuise. You gut your 
inoTicy for them u'hcn only ^ Aty* trfrti PanicuIarB 
and picLureliook frrt}me-cenl atump. PR Com- 
pany, C13 Mswanl St.* Matroiar IWuHchmatlt, 



RAISE RABBITS FOR US 



VRAI 

wr CAv vpu ii* ro ca.no cacm. also rut teu 

TOUCH wrH HJUtKlTTa EVanYWHCHE. L^rcH 
ilLii,tr^>'4l bouIrttBi citHliti. bit--. «tipr -nt *Jr« AMEMiCaM 
aASilT fARlin ud R»BLlilr biLiltuB ilwittini 

nttmci fit biiirm Hi tbti'.iu nntii 4t Artf-rl** i-Ia mib-- 
tjii«f|iiirty b.i y nU rn-b .’hjt* iiiffml jhrn>. A II f«.ir f(I hhiI *. Addr^f* 

suTudon ttraaniac co^ m MhW mraai, hiw cityi. h. y. 



Wh^n Writ in please tueniion Popular ATecAaniC^ 




POPUiAR MECHANICS ADVERTISING SECTION 
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A« a itarting jab for Iho man who 
wanH to got ahood in Industry, 
Drafting oHors moro pos sibilitlot for 
rapid pramation than almost any 
othor job. Th# Drafttman'i work 
brings him into direct contact with 
all new developments. 

Many of the highest-paid Architects, 
Engineersp Designers, and Superin- 
tandentt got their start el the Draft-' 
ing tabie, where they gained (cnowk 
edge and experience that soon fitted 
them for bigger things. 



Drafting Design 



Offers Ambitious Young Men 
A Real Opportunity 

Why are Draftsnicn amonK the first to be hired — the last to be 
laid oil? Why arc there thousands of Draftsmen on the payroUa of 
archiLatls and builders— consulting cngineep’ — cnEineering and 
construction firms-™ tn ilia and factories — railroad and street car 
Btctiis — tdcpliDtic and lelterapli conipanies — electrk lijrht and power com- 
paniea — shiphuilder? — 3iH-^-<!yip|s and innipiiikni; ccmipatikA — plumbtniE supply 
hnuseo;— eL'ctni! wiring cDnimclurB— city utwer ind water departmeulfl— ' 



gysterns— tdepliDtic and iL-lterapli companies — electrk lijrht and pew- 

npiling ccmipatiks^pIlimbtnE 
ly sewer and water de 

SUbdivLainn development companies, etc 
Because ihe Draftsman is the connecting link between engineer 
BikI nwchanic, Evqry new maclilnc or buildiniz — every tmproveiuenlL in a 
itiol tic cnachine part — suirtson the Draftini; lalJc. On paper, the DraflBnian 
wdrifs gMl the new idea in the lines and ligurea which e^pcafc ihc tanioiage coirv- 
inon toenjrineors and mechanics: nwl his drawiniift and blufiprinta give the 
CRgipqer'a itiHU:m:tiicin& ti^ the akillqd workers who do the job. 

Draftsmen in Wide Demand 

And Draftsmen are equally necessary in mony other leas raTnillar 
liniiii— thauaanda are ctnpiD/.cd by patent allurneys — cemeteries — KPlf courst 
desismmi — lest ing InbooTUorieB— mn p makers — nuweuins — iHJtita lional insli tu- 
tioj«— 'elly purk flyrlrnit — laniiCapir jrArdi-nen^ — publJaliers of technical Ixwka — city 
ptunnete — model makeirs— indaptrliit rcpcarcti WHOciRtien*' — #amltufc maken — 
flUinr gutters — lar{[e butlilingJi. etc. In f not, Lljeec la lumlly a buslnev Of toduBlrv 
at BOV alae that d«a au-t ccnplor DiaJtamca. 

Well-Paid Line with Real Future 

Drafting is well-paid* interesting, necessary, high-grade office wcffk 
alonii tnuinoerittg lines — covers all types of ocuHUTucLum and manu^a^uriog 
— canied on in light, airy wtirklng quartern — brings you in touch wiLh ini- 

pfirtjknt pnfn of ihv oninniiRlpVn — nnil, tx-cu.LiH'or tlire tmlalnc and cxrKTienee it ri'lveSi. 
h-iidu dlTTci to very deal rable pcwitl nn* i n Ensliuzen hr. Build Luc, oiid MiJiuturturinj. 
Write kwlify tor lu4 InjgrUMidHpft nbe^rt the upj;iortuiijCiuafic'ii U> yuu. No oblLfutioa. 
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American School 

Dnisl Avsnus at $tth StTMt 



Chluga, III. 



QUICK WAY to make money 



RADIO 



in 

^Toiler a reeBivura 
arc denmnElinK 
hipn with biCKlern 
tnilulnc fnr serviog 
work. New trslnjnir metbnd and neniee equip- 
ment ofTer BtartE run eiunluif aim net at onrs. 
LTp ta 13 an nniiT cwsy in s Alinrt timo. wnta 
iHjday tor FHFllE book of detAUs. 

RaOIo Training Jtstoclalinn «l AmsrlcA 
Dtpl. rH-ttC. Asia RavtfitwoBil Avi., ChJcapu 



<yu ocL4t (>ec<mui 04i ARTIST/ 



Elani wWle you ienm by our rimplo method 
tree. Bend haizib, addresA and ogs, 

<wmr wisTiftH acjmspiL oe jiwt, 



LiLff lllmitrat«il book 



jjp_e, PIK CMiQAnp. HA _ 



t;;RAD|0&ELECTRICALENG. 

M h'tp, ■; tLiltr I'RIC taL EN-C Ia LE IL I — ^ i^iiri-pliliril tmMie- 



Cotmpondftnun 
CourKs 

CifUM h'tp, ■; tLlitri'RICTAL EN-ClSEElLl.^iti— itim-pliliril 
mi Ini, t'OVnr- nafitEtiE*' Etc«HdfvL SeIkL hj.)' ici u[idrtrfti.[ul. Mndem 
Abl 'C.VuM Ng. a: KADlrj £LL:crrkONTC EN- 

— Ad iJim motirfa cvarM- la ndl’i, [luUIr .ddrrHi, rkulD 
Bl«tElr wdiIl. Ttriln. ^g Ig br i^pTr’-WTrlpr dm a i-rMl it. I 
lutK ItT-hwIrnn. T«riK«i fat TrthTr rniirw. I>fniTpd rkrv 

tcf iiTTthT .iiidnni. Pi"nd«BK itc..p.p|i«t ScJinwl Hn.. Iluni l>^ ^ 
n.Jn.iT WniTR TOHAV f.f 

UWCOIW EncrWELIlHC SCHOOL laS-L S.3TltiSu tiwlkTidr 

VMF/ON MKHAN/CS/ 

Secure (borough train In? In dirplenc dnd engEne mccKanio. Com- 
pIcLC flishk iTAinlng — moaEro equipment. Writefar new fair ratcii 
tOBUTSON AVUTION SCHODl, Sl Uib MiuikiH IDBERTSDN, UD, 



CORRECT ENGLISH 



LEARN EASILY THIS WAY— 

A FEW MINUTES A OAYf 

eioiplilirf} Ktmi# Hvay ntlhiKlp riv» fvfi^nq l-jirvt* 
1k>a. pnmhlBT Iv pml* ttitp pranl 'Kil iru4nl.vf nn^rv br 
jMwGhiBF TgrI ttifcEF, PhD, -vi]rid|.fTDtnni>d 
IjfiflMJi l-nlliorily, IhE □Hit'E bent-nfUL ant nAtmt 
ihr rnrfif— 4 Pw fir,« ■■'■np r,r..Dni vrifirpTTd 

biMhnTH Dod «nijil r.i*iiiMii ririi 

WfOa— THE COnSKt EUaUSH SCHOOL 

(■■rL PM EYamlan, bt. 



S 135 B HhaM 

— 'IUbE*. vhsE DGr 
rri«liL.la. :^IIh L- F, 
zi Dldiliniiti, ttii.iarki, 
b Fnahiai — ^lluif bir 
VgcI id JLIgbEipbiI. 
•»d 4 f»r ar.s.b.- 
rif Nvwnrk'. K J N. 
wrUei rJiii jiiai ivn 
narMECi LfniUibi him 
tilBt Ddll lIUllI 

SaaH a Ta*f— 

ihai'i vhp.tiiHiraEHiii- 

nl*n.K.K^GAlii.l,- 

Iri-rk. b di>- iob ri Art 

UiriifftiB' iff p. tl* rtj- 

fistinr hpuBB. 



Make $50 to $100 a Week 

Ledrrt at Hom» Thh 
Mtttazln^y Simph Way 

Morq A.nd mnlT!' tmlnEd Art Lata am needfld eseh 
ye«r. mnjfuknei, sdvpnlaerA, mnriiib- 

peiv. prlEitluE boussi.. Etc., psy jiuod ntoney for 
srt work- Our Jilmplc, pruV'Dn, porno aBi.kbff 4 
met bod tnskM It rtm tn fTotniiicreiH] An. 
rartcHnninR snd Dralffniim quicklr, AT hom£. 
Inspunr time. 

Bl| Artli1*s Outfit Given 

rirswlns liuarili pmidIb, bruilvn and mU DuilrriBlB 
j^u. 1 o Irani and patn routvc wiib vpry lirit 
Irunnp- Arlunl Fun tnsrnjafl to drew this orw nsy. 

Bnt hn aniBl B.nd make bir euddefI 

Send for FREE BOOK 

Out bis FtVP Book dDarrilira tAiml dG-rtlepniFii [■ 
Bnrl wnivdrrfiil noparlu.iiitwv in Uiu 
brid Had sirM fidJ JelhUb of ihi* uulrh. 
bUitJiibd. Tctii nil #hout OUT FtytU-nip. — ilipir auf- 
FMO fi — n Lal tbry amj- — aictiiH] rTlmHlurilEHii ol 
thrir work — nml bow Li 3 iin>' Tariml bis Dimoy evea 
vliilr lEatniELi. Mail pnuiKiii tn— 

|i.,w or iHaiFiibril ItHlar. HibI'g 
BCE. iKo ulunakOB wLLI Odll.t 



Free Booh shows how 



F WHikinct«n Sdiool ot Art, Studio llld 
I mn^isth St*, N. w*, Wnahiniton, 1 >. C* 
i'tEm* Bcqil FH", withjout obUcBtinn, ^orFrEg 
R BehiJi+ "Aft fat l-'IcBBiiiT) luid. l*ialit." 

I NUEm . . r-,- . r.,T,r 

I Addrrw. 

I 



City 



Wriert wrffiHfi fo Isprjn i>If*nse wifufYort popniai^ J/efftrmlCff 
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POFULAK HECHAHIC8 ADTESTISIMG SECTIOB 




CLAS SiriED 




Adv$rt't* 0 ntt'nl< in tbt* 35 CrfltJ p-iri^ word, eacii Utatrtion, fljiil'itmjna 10 werd>, id a.dvpii’Cv 

T« be inMrted under proper clae»If\clltioii in November |««u«, c«py nbould be id our office September Idtb 
Popular Meebanici Me^akJDe, 200 Enat Onlnrie Street^ Cbicnco, lUbiDim 



YOU’LL PROFIT 

By reading and answering the 
classilied ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mcc^nicc Afofoiuit*, Chitaga. 



Centimmvn; HtjiHitg been in bfiJJMM for mart than 20 yaarg, uw 
AdLV done it grmot 4*al of udv^rtiwing in Jrffmnnt magasinmM. Of 
all tha madiumtf Popular Maohanieti lofiirfi lo* bui^e lu-ed for at 
ImaSt IS ytart, ha* givan am by far thm beat returna for money 
inOeafed. Not only do lOe receirOc a grmoi number ef repftee end 
ordere epery moRfb bvt al*o IPO gat Uttar* otiea in a iobilt on- 
euvriitf qda that uwre pubffebed in year ntagittinm yaotm ago. 

Wa toha thi* opportunity to thank you for tha tatviaaa rmn- 
d*r«d and oboui our Opprccfotion by wvinU Popular MecAonica 
in preferenre to oil otbor fnpgoxtnaa* 



l,Diil!!'ln«] 
lilv In our ol^tcej 



yoiira EVry truly p 

C. SEIDENBERC. 



AuroMoaiLEs 



Cir, irvatarcfEle hnd- 

(lUirtra, Pull line, partt^ plui, motDn^ 

vhoolj. rlnJi. I'lriili'Efh f[!nt.lFrG. Cnnit^ltCiily 

lUiifltrat CK.l L-atAlogr — 111^' Batei IMfdsvl 

ton. Afinltaftf. ChlL'a#a. 

HEifi-uiESkiJzE^TOr 4)itr E(>rr«iij to 
bum Dlr? 0 l □!!. Cocli lUU than t'VDd to 
InEUn. Exlriurdlmiirr jierfaruiaiue and Etm- 
nmjr. BluppriiUf. 3 tul. rurt Iom. ptiotofmplii 
ll.fiD. Stmip tirlnf* tlLmtuie. WrUi lo^ 
tlkv. Eift BtliKn;. Bov Lgo AniEln, 

Calif 

~ C li Hi V ROL-KT (.IwuET, ittiqi UiBi njliUHJi 

tatllo ip iMlallUm Hprjnf‘ Raddle Anll- 
Hiilttfr. X(k jour nuto lupplj bouie or write 
rlrfMitiT. MrJee IHk. Nk Drodat'* ISoni 

atfir. Co.. BdcX Iilanil. Til. ^ 

JQiy MILKli ilSf. Hum 'ftdTe lititillata Id 
jour nr. Qet part* In anj Junk yatiL Cflht- 
pkLa delailud infari3iiaE.I<]n bid bly«i»rln.t acc 
irnlnl. C. C. Camiirhtel. Imi? Had Atb., 

Ijoi Apni-lti. Csllf- • 

PEJilLEl.1 Gi:URefi-^A]l iliwa cheap. I'hE- 
card hrlnjta frrr strip. Strtl Swt'lcfl, 5641 
3k'. }*pauljliut. Cbl^'aCO. 



AUTd eUPI^LIEQ^EaUIPHENT 



NtlW— Aulb Owner* — liukk itartkin mlii 
nr mrt. Eiira m.lkafe^tiep. Eiijp allarhtd 
fl.S.'i. ¥. B Cb-P -t21 Bwit. New Vork 

Ctly 

Al’TO^ Ownen lurr 7!j^I Furl all cqu'^ 
Tmtocu fSl.tie, Al^dPk waBltJ, wrile Bemfbi 
c'lMiitiaiU, iTlfr Addlioa Street, Berkelrr, 

ralireniia, 

MON KTll ATt>rt«! t.'iMiJpresMjT, teii 

henrh, S'liatft Hettery rharBcr— arc welder, 
{liiiratitaed. Trial and Lermi. Eea^e Equips 
ment Emhttugi-, Boi M-10!i3^ _TtPir. Ohio. 

NICKEL Flitintf bTiinU, «0flpe<l lO jwr 
Fiattcrr. No lanHe UiMl. tlHNIUldl In att. 
in.flO prapald, (Jutoftieial Ool. Are. J* D«' 

ntur in. 



A. C. GEbERATOnS 



TWENTT New pnrtkal ehaitfiri for autd' 
irohlk irnieratpr'. See our ad^'anl^enfienl at 
boLtoiB pf pa Be 1S3A. Auto Fower, Inc- 



AUTQ TRAILERa 



tl YiALCE *FVir nCe, Bel fart* ItiUff 
ODich dulro. Thta liO-fMiiEe hook nh lare 
FDQ 100 llirtei fl* mill. tSfiler direct fnni 
eultW. Mnony bank If ncri fialliilGcL 3c tu 
In Ohio. Kay F. Kmni, Dept. 117, MadfiOd- 
wlUe, filnrlnpatj. O. 

RKKINll’ii Your own car. Sfw Eruiru'C- 
Unh treats all phaee^ of paint inB adiI 
reflBlihluB Butoi anrl Irurkp. WrlUm for 
the man who wanlN to tulKV Ms Dan rar. but 
enven aino Ibr biiilncni end of Tcflnkbinpr 
fur (he pTOrcesldtlil, ll.bfi PojiU' 

Tar Moi'hlOkt Ryocn Ctli. 50Q E, Un^ 

14tI 0 i^t.r rhlroAu. 



miOK. Of canin trailer PUnj coDlalnlnB 
Ciriecn modem da*l<n« tmtinM. from S to IS 
Feel. Copy aent ihgiltalil for 11.00. 'Rxllen 
L'4iirJ] iroiqiiony, Beh 2Q, CdIIdBo Fark 9tk* 
DetroLL Mleh. 



MOTORCYCLES. BICYCLES 
AND SUPPLIES 



POlVEtl Tour bike with low prkod Speed' 
Iblke motor. Attach In one haur. ELrtity 
raJlea to Ballan. ’nilrtjk* pnlln an hour. Free 
fnlder. Guanrvlceil Otitt.Knrd Meter Cwp.. 
4030 N, S#th St., Milwaukee, wil- 
llENliKlui^OFnd'kin, Hupor X anil Kar- 
kr IDavldaon parte, ntw and tiled- 'Cylinder 
we] dim and BrindbiB. Indian Agency, ItHlil 

ATTbcr, ChlriPo. Ill- 

I'LKAAE tknd aie free your bJqrcIo brlco 

lilt. Ben Grlsri. Carthaa*. Mo. 

Wi LI-'NK llicjci'e, fully equipped, atatn^ 
leii ateel fendon. New Bepanure contefT 
filt.SA: slrlt tSO.9^. Htrwip-e Blcyxdei, 

mu Grand River. UtflTitdl. Ifteh, 

NilNlJ' ULiae for new mil uiod parlB Inal- 
let In. H-D and oUvor makee. Kara up lo 
BO 'lp, ’^laa -Mutnr ft Cycle Oe-. Tltll*. BkU, 
1>IM& H^Kvrei flampk~~Specdway Uaclna 
Manaiino, cataJoB Enallah motoioyrlea, craih 
haJmetJ. apeed aOppllBi. Gl>met, i34 

W. Plm. Lot A tigelei. Caltf. 

n K B C |fjT”5JuioEy ycki. All ~iiLalie9. New 
and u*ed pirtd. Expert repair worii by far' 
krr trained meclianiri. We are the author' 
lied Barley'BavidEWi dldilributoTiL Send iPo 
for bulletin. Wettenu $14 E, t$lii hl, 
Kuiaxi Cits, Mo. 

HENDEBSON, EicelaKn'. Blrky^ IndlUi. 
hied parti, tllei' oUtOM, UlalOirue tnd winri 
pin 10A llallait, 111^ Cheitnul @te«rt, 

at', Lubii. Mq, 

MtlT01tCTCL13 BirffiLna, lowest prlrGa, 
hargeln ihcetf for itauip. Meiorryole atxea- 
soriei. BoCheiter KaxLey BaTldlon COID., 
13$ Wtfi ITatn Sr-, K. V. 

RJNTT Rscondltloncd hiDturtyelei, New 
and uied parti fnr all Rtakn, WTiUmafi Mo- 
tiorfycle A Kypnly Co., fOu EHJtbweiL filvd., 

UiUtUD t^Uy, alg 

MOTOR Birrelca $4 p.-$Q. tnoiartyclel 
IQ.tH), new cord ttPcI died IJrci. 

2.30. Biryeki tu.ae. tll|tyc]ea Fef two 
$ll$,tl0. 1 I'eed nuiftnreycle parLi, wheeti lj.D$. 
Ohulna fl.$$. EubIeki tlO.OO bo 
Freinea IS, 00, ell parti BallOm llrtd 
whicii for hoji iiiitoopjbllea, Rend fle. 
T'rjre Cutter I>cnlnBeT., bjwliwter, K, Y. 

REND l&e For Illuatnted uied intriorcT^le 
catftlotf. Sew end med pirti, AKearorle*. 
Latfeit it'oek. Indian Mqftoixjde Balei, 
KaniBi ClEy. \Fa 



AVIATIQN 



TIFK m-piM'U Plan offrn new elitilenA 
S'n capital neceyiar?. Idral for Aylnft rlubi 
nr pltoti wlihlnic l4 itaii. Is butlneii. Write 
Bpi 247, llIjihtiEown, S'. J. 



UOEP Airplanes IBS and Up. Literature 
10 a CnntlnejUal, Uoi ^44. 0ept. 3, ItuJIan- 

apolla. lnd._ 

^ faGleiL irll- 
Lng alipitne. ili23. aup med piihca. Easy 
tins peynientH. Folder free. Taylor Aircraft 
Co.j Bradkrd. Penna, 

~ L^hrMEHCIAL Flying niuris $210 eon- 
pklA Write for dctalli, Bennett Air Ben-' 

Jfta, Hlfhtatnwn. S, J. 

BITN'UREUR Alrptarmi. cracXupi. Illmc- 
tery Stk poatpaid. Aircraft Dlr^ctnry. Ath< 

Mlj. Obln. 

AMBITU1UH VniriB mm InLerciited In eit' 
terlsir arlatlon ai ipfirm nkM a sa para 30.t. 

HEaTJI Miinnplane coinplrte I1T3.9S. 
LujJc, tlHI Oadm Aienii^, Clfcm. IllUmlr 
A BJG Partare af nnxleL ahlp and a if' 
plane aanipicl. Bend 10c for packing anil 
IriHLaae. Atrii Shop, 3030 Hurlbut Atb., 

Detruit, Mkh. 

□ tCT IhtS DrliEion. AEr Imnipart pllnli 
net up to |f,OOD per year; iDecbanki, t3.300. 
Leem at thli Bo^erninent appnvei] iclyi^ol. 
tVflEff for m<mr>1ete Inform at Ion. RE ate axe. 
IdineQEii riylna SclioOl, S004 Alfcnfl Bulld- 
JuB. Llncaln, Nebr. 



BATTERIES. GENERATORS, ETC, 



EDISON Sltonige bittsriM for prwer and 
llghtlni iriluiuA Eipec tally ailapt>i] f*r all 
isAke nlasla. Tbe ideal battery foe wind 
drimn uencra tori. Replace your -aid ballerlEi 
with Ediioni. Italy Btd cunitructlon. Non" 
■cld- No lutpliatlDh. Fl firth year llfr, 
Five year unronillllonal luAarlxed enaraA' 
1 h». Conipkle Keneratlng planti. Free |1- 
lUitraled literature. ''See Jay ItaLtEcy 

S'-i HterElng AronuO, Yusiipn, New 

BUY RaEterln, alcnaJ cpeii., typ# tH, ]3e 
«ch, II. dO [iGT’ dox. Poupald. ^kpnane 
Repair shot*. Roacn Park, CitkaKOL 

WAKTyilJ fliiA biihilred '13 toll Ken^nratan-. 
jfrIntT TP'i. RwlfL C u TTent, KaiVatrhewtn. 

WEa^TlJ^OtlOUflE Pwer itmeral'nri. Out- 
put tm watti. JIQ rfltti t.e,. tB-flO each. 
National Blecirlo T^ul CeLi Waib, RItiL, 
Ctilfagii. 

$-.12 TOLT Wind elwlrir planti. Kill 
tlO.OO up. Parti caltliw. Plant 3lt«. Cicr~ 
rkr Mfff. Cn., SlInncaEW-lta, MIsa 

EDISON Rlarage batter lei for all typu dF 
IlirbtlnB ayitcraii. Uiei no acid, tjderllai.. 
Lmi life. Ouarantecd. aenenllas plinli. 
nvster baryalnt, Free In-tcrcstlni literature. 
Hawtejr Smltti Cotiipaiiy, Ctvtwt Fill p. New 
Tofk. 

tLEtTTIlIC Llfihtl— Wind dXiten— Y«U 
build tliem. Write Wind Motor ElWtrlC. 
llldBWay. .^l-ont. 



EtECTHICAL SUPPLI Eflr— EQU IPMENT 



ISRFUjATION, Wire, ctmliltn, luppllea, 
ptc_ Send Sc itemp fur bulletllL APtOpiWTeT, 
40$-B Dojne Are., Chicago 



POPULAR MECHAMICS ADVERTISIIfG SECTIOH 
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''EiLKL'TItJC ^falnti’[iRnr« Guidr/' 

Lriti, ind rrlie 

Idcilcir Dull Mdfirdt, Kut^- 

stj CUy. MliBcm rl. ^ ^ ^ ^ 

Kl^jOTKICAL kip^rlriirntfll lRUvni|^ir>‘ kit 
— Contain^ ■lt{]i'[!*tLnfr gmurttur. «nlitlL hi4- 
tar, mJfroiNtion^r l^tn)4loIlIl[^^, [KriarlEuJ n'luy^ 
rofidiiFLifrB, 4]1*ttF^pJtllAJ ciiiiniiB. 

clt^lro ;iiiBi;nii:'(j4. l!.j plercd 

doinmeTnlil wclfhl lU pMindi. 

Ijiilidrutdr}^ are fumfiten. Bccrrl de- 

tti't^pluKi^e, lEfkt, cit«nElim LB-I«[i}ii)nr, 

rEnerate:) elect rirlEj. etc. I'ompLcte initruc' 
KLlucutlbnAlj faBrlniUim, u«'Cf(il 
Urlj;.Lnfll co^t SIT.T^. 5[>«-lal ItarpaLci IS. T9. 
Other Stemp fur rilaJoti. Klcr- 

trkal t^alvafie C«ii[|'Hbj', J.tifL' 

coin. Xc1]ra>lra. 

fyi U.1 1 1 k- l[.e$1 Eti<A4'p wJre$, rlblifiiLi. 
Tiijllftln Itc. T.aOtrciti. SIQ Catmt, jMew Y ark. 

llllW To untLlie clHidBrit nintil] eJer-trle sikiI 
wetJur, hundreds oLber useful devLcea 3n 
Shop S'DteB^ Vol. 39, only '4 rente podtpaiil. 
Papular MerhanirB PreRB, llaatn 'll jj. 29(3 
£. Ontario EiE.j ChicasD. 



WEUDIha ANO ^tlLOEfflMC 



WELPJNG. t'^ol derInR . hrazInA oullilB 
$6.00 to ^i?9.Da. Superlar (Jiy ' AcrtyLeEio 

{■'prnuany. KmnilHni. (>hLo. 

ASt(:wijUJI\G pHjureO. ^3 IHuistnNd k»- 
Euru, ^l.^il. AljiEi7[nF. tllrac'. tV|l^oH'a, rtaH 

jjirt, H>'iftf>iiirft . AHhim i. 

A['T0MATIC Acetylene RoncTalor pLanj^ 
on« iloEUr. J, n. lUs^ikalt. 2:1 □ Wett -nil 
Nt.. Ibnu^etl. NV MtK. 

Die MON STR.\ TORS. Klwlrlr Br: welilrri. 
Jlfoncj- Ravins prlMs- tTsrJ hr (ho Uu'cm- 
Tri^l and ti:::rnr3 JbiHranlced. iloli'arl 

^WldrrB. M-i a nri, T raf. Oliio. 

nrih AMl'tlllK tvrlcllrmt >{eneratotr. Fine 
eondlLlpn. t]>‘tb.Cl4. WILiaof AuU> f^utpply. 
l9T(i WlSmnf tft.n iJliirsEO. 

.tIHJ‘\V*';LIiJNO Out Cl t Weld fend- 

eu. Lr^iu, Rpldet, J.uirdtv. -TCtiS-W, IVarfeu, 
liBtTolt, j^t:iiitp anbFecEated. 



ENGINES— IHOrOHS— DYNAMOS 



POR, 9a Le — Soiall cler. motorE. hlfh tcH’ed. 
1/lQ h.p., 114 tallB. unlver&aL Reworked. 
poxipaLd. L. Mt-Colmvll, ID 19 Kdry- 

Timiait Ay; . |^i^ri^tl■ ^VN. 

MtrnrjiH. % llp.. rpin.. r«putHlurL.r 

InnlueMon, tl-I.SD. Meal for Klrkhof 

RLertrk. 24-1 Ootuiacrcf i, Gratiid RapliD, 
Aflrh. 

2.^ SLIOItTLY I'trd H tuorte alterualJnii 
raotors £9.3^. ^ liorne new General Kler- 

iFlr J-T.Sfl. WLlmot Autp Supply. 19T4 Wll- 

ni^ot . OhIriBft 

FIVE KVA ]14 Tolt alteruatins ftenera- 
tora Other Elzes. CDnverlcFRj mo- 

tors. t^ieen City Eleotrk, l"ltS Grand Ato^ 

nti*. Chtrano, 

GOVERNORS ConErol autp enRinat — ata- 
tlunary or portable iioweT uror. New hljj 
diBcounl. No clrIi dotm. SpaelJil foreii;it 
tenni. ARentR wanLeil. CpndeC'HntlLh 
ornor Cp.. £13 North Lpf Acifeles St.. I4U 
Angeles. 

WINDING IJ 4 IA. 1C4 AC loeKir*. varfOdi 
lior^epD^veF and voJtaRe. 31. Da. ^iot’(ir l>ali 

Cfi.. Mp hNie, K.tnM-R City. ^Ta. 

REWINUrNG ?ilotors ftnnl Wi) othfr tai- 
uabta aFllclej) M Hbnp NuEe^ fcir I4ri1 — r»D 
rcnEB postpalA Popular Meebaukd Preds. 
B.DOIB SOD E. Ontario Ht., Chkajro. 



HAi;iHINEftY_TDCtS--SUPPUES 



LOnCE A Shipley lathe. fiuEek 
rhanRe, anad RfmrIIttnn. Prlee J I Ii3 OO, Nn. 
1 Cliuidnnatl Ufllf. toUl. CTnnplele. prlri; 
tISli.DiK Nu. flD TTrald ryllndor jtrtnder 
ilT^LUO. All jiffia fit mai'lilAe tooLa, Send 
for eaEalofue EhtnvInR other haFpaln.4. VeFtitK 
to Rult'. Cincinnati MarhlnEir & Supply 
Ctwnpiny, 37 W. Second Street. Clntlnnatl. 
Qtilo- 

AIR Com prof Bor. Speelel ralrea. nunl- 

foUl. nohvert T or .\ Ford inotar 8 Feet Raa- 
0 IIF 14 cJrLv^tt tomprcRBOT. OuarantEEd perferl. 
All parti, In^troetUBJij t7.85. 0. P. Tfarvnj', 
Bocc ^81, llouRton, TuaaR. 

RAllG-MNS. Pemonstmlor*. elcrtrlc arc 
teelderi. fu.iranle«il. 3Q days tMol ami teniu. 
Write Keri'a EniiLlpiFi^ftt, MoS 13 -10...^, Ttoi, 
Qhtp, 

KmliAHHI Air pompmaors. Ezcellent 
noniLllEon. fD.DD. Taylor, 10 j Eaat lOSnd 

Street, N ew Ynrk. 

rONTHETE TtulldJnj: bkftr Jinarjijnw unJ 
nioLda. ?]asj payment;. CetatriR Frc^. Cort' 
erelo Msrhine Co., JT North Main St., 
St. IC4uka, Mo. 



BOATS. OUTBOARD HDTDRS, ETC. 



JlO-^T Rlue pilnla, paper palEcrni. Send 
pONlape for inleritiation. Uoi iOuT, Slaliun 

.X. Cleveland, Ohio. 

l2-EtJiOT Flat hatUND ruvil«ml — eowpLetp 
riliitu Free boalbulldlnR catgEai. The 

Rudtier. to Murrftr Str^t. New York. 

EJl‘Tij0.tR.b Parta- New ar UJicd — .XII 
make» — What do you need? Crandell-lllyltii. 
CohiEtany, 7SS CaoimonweaLlh Aveb'uy. JtO»- 

lon. .^latii. 

[iO.lTs. CampB^ motor cinnplnB, tralLefs. 
Oimhiur v|H>rl!i. etc. send Ccr Hat vS iperlal 
hcHikt on. U’j: free. Popular Merhanin 

I'reJb. ItooLO c7Jo. 349 E. Ontario St.. L'bi- 
caRO. 



CUN$. FISNINI^ TACKLE AND 
SPORTING GOODS 



Sf-'J'lrl.vL Dlnt-ounL. .Gutts, hiacK-ularH, 
eatnerj>. raEalnc dune. UerundieJ drat on 
der. ZepiRetln. Arms Oomn^iVi Department 
8. EasE .Vkrnn. Ohla 

GCNBStlTHS' Serrets— Rtuins, clirrker- 
JnR, enRrerlnfT, ete., 2^e. InlcniulLonil 

Apenry, Cincinnati. 

M.tKE DipFlr-A fOc Urt hVF .lale, Krtt: Toid- 

PF. JlradlnB JEUCruiiieltt Co., Boi T9, 

|ri|{. I "a. 



FfELD GLASSES. TELESCOPES 
AND MlCnCSCDPeS 



Used Ulnupulan, mlrroirapEi. a,tronnm- 
kaL leleacopcB. arceitprleE. New utlero^coiie 
?.ILdn, nalunl hlRturr subjects. KnaLcu'eti 
Eev-glL P. fl- II 01 3~;fi, .XiiLitt^p.lanj, .V. V. 

A3[h;jtlC.A'S Greatest h*r|Etlnl .1 font let- 
tniPOpf, IhMjr ^iei'ilijp'. Jtr*i!i hOiind, He- 
mocaljile eapa. lu N lenie;. t." mile ranae. 
Only tl..E0. poetpolA Karl Leontiardt, 
Garland. Detroit, Mlehijtan. 

" i]ICKbscoi'Eii" 'iw' liny power, :M»ke 
thent youraeif. Data I led 1 ri, t rur^t Eop^ tl-Db. 
Foia A Son, 1419_Lewh, For t W ayne. I n J. 

Ml Cft'OacbPE S, TelescapEi. blnaculara. 
.Xnier Lea's IdwhE prLres. Itptkal rataloR 
frepL Rruwnyrope Company, 3Til Fifth Avc. 
ndy. New Vorh. 



ANTlGUESp RELICS. INDIAN GOODS 



INUI.aN Pack l;ia.ikcEs; lluiLon llav htan- 
keti: tleeplnR kwRo; rDiupaiRea t kniyei:. 

XVrlte far rataloRue. Howe Fur Co.. Bui P, 

Cpyptrr^ .M LUi. ktalne. , 

100 GOOD AmiwlieacD Su.flO. Lkt Itr, 

TT. Dan LpL Dgr-d inelk. .iLrk. 

J5 .t1tltoWirE,..\||H. HPulplruf knife SIKi:— 
Spearhead, lanseheaiJ, blrdpolnt, drill 9i'k- — 
Dlyeolilal. street, tomatiawk ti.SS. Ptiola- 

Ikt Uif. h ol>ert Hei ko. R utlan d. Tll inola. 

.ANTIGI'M rii-rirma , I ml I an rrtkM, Elsti 
free. .Vajfy. «!■ Houlh ISth, Ph LljulflltiM*. 

I^enna. 

r» AHIIOWEIKADS £lh'. It UlrdliLilnta IKfi. 
Knife. hlrdpoLnt. aeraper. apearhead Ifkr. 
<1ataloRue. Colna. Minerals, Curio;. LeroLey 

Cur In ?itore. Northbr am^h. _Kun;a 3 ._ 

ANTIOT'E Gum, Jndl aiT relli-T J.tsl Uve 
CEDta. ELiiter FILIIa, lVeb;ter Grores, I^Id. 



TAKIDERMY 



TANllM^itZllY SiiptilkJ— Guallty ortlltcLiL 
eyefl. teeth, rrenulne JonaR hrad foriiiR. TooJ:^, 
inaterlala, et?. Kvervllilnft for the proRres' 
five taxldenubt. fiend fee bijt IIEuilE rated 
eaEaloRiio-^Frec. Jonas Breu.. 1J49 Uroad- 
way. DenTTcr. FolQTadn . 

MDDFRNT TsildermUt .Maitafiltie. Grr-rn- 
nekt Cunier, N. Y. DeTuted eiiilivly tn tuii- 
i3erin}h _ Sam pk cop y £.tc. ^ 

SEVEN- i(f>OK T^i Ideriuy rourst- fi. y ree 
supply eatalGR. Taildermle ^lanufaclurerd, 
MctrpUk. Trhh. 

LE.XR.N TaiMeriuy. Five rouFRe^. Blue 
Bearer TaaldcFuiY Srhnol. Ueniont. 111. 

PhOFIT And pleasure In laitdermy. I'om- 
plete £ulde for the preparing; and mount Lnn 
of anlmala, blrde, flEh, reptElet. etr., for 
hnnie, nkri, or OfHi/e. 31.^7 FKittpaM, J^lpu1a^ 
>leclLanlr:i Pre;;, RoOio ClJj. £49 E. 'Ontario 
St., Chlrata 



DOGS. BIRDS. POULTRY. RASSItS 



SPORTSMEN: 300 Pplulera. SeEtEra, 

atralRhl coontiix, tomblnallpn hunter;, rab^ 
lilt and for houmlf, rhenpx Hat free. Itam^ 
84 Y U.t'w k_Kftni iala, Bunajjy. lU. _ __ 

SII.iVKIt Fpi rahhlti: tlnornfiONi prallt8. 

I'roptri tl liMi iDr, Jllekory-UeLI, Glenbeulah. 
WJsrenilfi. 



Dtor, Hen hieunds and vAi'niLrit iib<a. 
srnii|ker rwi yaiM. J. R ststJheni. Marjhill. 

Art. ^ 

PUVLTAY Tribune - Leiidinc poultry nias' 
azlae. Fire yeara eIi montha trial 

lOc la U. H. Poultry Tribune, Dept. C-B3, 

.VlQunt MnrrJa, 111. 

UKAUTIFUL Pure whUp pulke 

Anaonla' Kenneii, Moie. N. Dak. 



ROOTS. KERBS. TREES AND SHRUBS 



FltKEi SKii for thia afinjitna new 
‘'Elcrtkaliit .■Mnurtfti'-" InteresitlnR I IthiinkCT 
lkTl KdufatlEiuHt Conlalnt war SiXi Tilu- 
able hrrb [uedkine reeipf:; and liuiiaiL ae- 
i-ret> fur hotoe u^e. Beautifully llluatrated 
In PAturat eotora. NoeLled rrery home. Dime 
L-werii [MMtaRO and handllnr. Write today! 
liotanirs. ITX XV eat 112Ltt l^trest, i;taLnEOv 



FARMS AND FARM LANDS 



STBOCTS New ratalod Juat out! The 
ph'k of 10.490 fariDi In 33 ytuLea From the 
07ark>t Ip Ctllfamla and Urrifon. from MIbe' 
lA^ippi to ^TiLne tmd riorlda. GreatefE cof- 
leelitKi of hirRiJns eter aboWn. many with 
harvefted cropt, lEvesUmR aivd euulpEdeiit Tch: 
IcHiHfdlflte- jniUiry-Inflklnit uperiUotl. H*-.f 
iraoik'y and thne; write tytkjr fot ftre Wpi . 
Htmut Ajiency, 3 ju-P 4th .Me.. New York 

City. 

FLgIiJIm. I.' railing you— No Inie; on 
yeur boiiao Ihoiueotegd), ^nd UHliy for new 
Jlat af haute!., Riovei and farm;. Tainpa- 
XVeat Coa st Realty Co., Tampa. FIr, 
a KXV Ileal Eli farma, Minnosoti, North 
llakgti. Xfiiidani.. Idaho. Wuhln^rCen, Orr - 
Rym. Itenta are ehea[ier. prlrdf Imver, New 
Jow fetes. Wrl to for fiw heoR. E. C. Loedi , 
Jlept. 13r»T. Greaf Nenrtbern Ballwaj, 
f4t. Paul. ?ifLnjuRola. 

$7, liOtVN, If. UouLhlr,~iQ~ atrea In bli- 
ijeuri Ozark;,. SI 04. Flahlne, huntlnr. trap- 
pi nj;. Hulhbai-il. £14 Qnufmin Bldg., Kaii'^ 

.!aa Cky. Kinsai. 

INDEPKNDENCB, tlecurily a^aurecl, Nsfth 
Dzketi, Mlnneiota, Montana. Idaho. 1Yaih> 
in^ten, OreRon farms. Barraln. prire;. May 
leriitB. DeRerlptivr illeriture, Impartial ad- 
mire. Mention Rtite. J, XV. Haw, 11& North- 
ern Pacllle Itailwny. Ht, Taul, MEnn, 



PEDFITASLE OCCUPATIONS 



"nAlSE FroRiF' ftell up E 4 tTi.49 (knati. 
Ilmder 19.499 orr; yearly. ML aft hart' 
y^rd Free Imah, Ameriran Frog Canning 
I'Hanpany, C|fig-R>, N'e-w Orlran;, Tjoulalairia. 

li.XlWK Itahhiti For un. XX'o p*y up to five 
rtoltatf I'aiih. l.arjfF I look and ropy of Amer- 
Iran bahblT Farmer Rlvei full detallf. Ten 
rent;. Addiraa Outilogr EntefEKTlfe, B4I '1, 

liol iu pa Pa rh, M laae urL 

KlttK.1 JlolslnR-"IT ln(«r?5led. we guar- 
antpfl to lire yub hiubey. Hfnd 19c for I It- 
erate re now. .Viiierlffttl Frog fmJuatrlei, 

Hayne. L^isla na. 

KAICV Ily k-amlng K«y-XX'ajr »how carvi 
letreiing, lit^t njrtlofw lu iniko and iwU, 
31.00. ClenrpL J’lMtal Ihn iT, verdirh, 

E^eplj tr. 

Cl HOW Glnfenjt ’ProflEable eiport com- 
mmlity. Itmitt, ^eeda for sale. J. Uarlicce, 
3315 19th Akron, Ohio. 



BD0H& AND PERIDDIGALS 



FR£I] — CaEaloe of ;H14 book^ on rm en - 
tllnre. e[n;tF telly, earpentry, oonr-rele wprfr, 
tayitderuiy, ktler wrltlnc, mask. occuElf gyl- 
i-nee;, rentriltKiui;jn._ hunllng, AahloR, far- 
inuli;, eliT., with 3 :jc crrdlt certlilrate for 
:v iJO^tase. Fcahklln FUhllshlng Companj , 
HOO Nortr, Vi arte Htf^'el. JOT 9, CMraao . 

NKW I>real0 hook, ll4 pklKs. 3 sek num- 
li-era, etearlna UOliry. 1 HD 4 dreama. ln?und In 
heavy sold paper. 3.ie pcHtpald. Budily 
Facking Co., Lerlngton. South Carolina. 



BAM EB— ENTERTAINMENT 



Pitk^E Bociblel, eler^trk baaehalL FootEyill. 
B|«trk Game f'ocoitany. Holyoke. Mata. 



MACtC TRICKS. PUZZLES. 
JOKER NDVELTIES 



NRW Dlralnlahlnii; TankhlnR card, hOfl- 
foldlnr. lor; loagk trlckj, llJuilona, ^pa- 
ratua. List; free. .MrKwade, 0e4 luar- 
tinlnue. Dallaj , Tore a. 

AOkt Cw-J*. Flml aru'htxly'a aae— I4c 
postpaid, t^tanley Egyre. 189 Fronch 01. , 

BriflCrpuG, I'onu. 

FkBli: IlluatralrJ Ijocritirt en trkhi and 
mifk. The Toke ^Itop, MiiH'lteytrr, N. 11. 
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POPULAR UECHAHICS ADVERTISING SECTIOH 



]hlAGIC C»t 4 lDEUP 24>(. 10!^ Brncll, 

Urpt, fl. Vlty^ J, ,, 

I’AOl^ Profc^ElwijI tiMflc nliJoEU* 
Lj'lc BojeIai. Slat Urn DallAi, 

TcTFtB, ^ 

OlllKNTAL Mask. I- n>Lmreil JlJuiif*’ 
tEcRU ciiw^jnjl^ till la in] Flit itarEllns iiiitk 
trlrki. pEHlpaicl !jc. Bdi IjJ, Chl- 

fagp. 

I'llUFlIsSlONAl, "riicha. Frca rajuK^tfuer 

Frantr T^ppr, r> lj.iUk _lltiJ g.._ P.- ahton. 

Ishj A imasLi^^ian. Lrancr prvfr^aicinEl inifir 
falaJogitt q{ lalf-Jt irU'a* 2’c- InelnmJ'a 
Hack Fu^lPr)', 4i;il Clarli, Cltlcaiv, 

minotJi. 

I,.U1{.:k iTofei/^ional imack pattiufiu^. foc. 
liatikn, 2 :!« W. ^-Jud SI., ^^l* Tsrt, 



STAMP GDLLECTIMO 



FREIEl AbyiFflPta i:0-t?9V ceLbIoclki 
value tL49. Elnc- i^a^heL BrlLlsh CtiJo- 

nUI*. raUlgeue value IK^O, glnn frrt witHi 
hliWlm-it H«iU'a filalMfU^ — 

^lalEed hvlth linpcrforatta, ApprP>a)i In-' 
Kalt'aU, 1031& - iDillh Street, 

njfhmL-uid HllL N, Y, 

FJIJCB — il.gf) U. S. our 

wK^ requral f&r 152 pace prJi e list of Ignited 
and tewlsn (Lauipa. Staiupi on ip' 
pru^al, llrrereriu-eH neveafair. SpHrlal S Nk- 
ar^dtia lVg’4 — 'Itir. New HuviDian Stamp Co,, 

U22 rirte Street^, f<L. Ijul a ^M o, 

LIUKKIA Spahp IvLanak" OutlecuaU trl' 
ancle, 30 □Ihar alainpa, Ct^wder't, Otr^ 

jnIJ, Ttal_lLnia_r_f,_M j. 

FBKI'^ — UjiiL'dl HtAtea. (ID ^tainp number 
43.tfl. Frrr — Sair I'leblaelle itamp. Free — 
Keplonilrer 4^ “SLatBp l^e," the inoal 

I’Mlnctlnc at amp macazlne ever puldlshed. 
Tiki a ]ua.saxlne, mnLalnina the pioel Inter- 
eetlnr atamp Blorira. eannot he Bul'ipairtlKd 
tb but Ja aJFiiaJ'v amt frtf tb f>VT eummieri, 
tv* wjll Bond frte all the tb approval 

who stoml lOt tot our iiLneirellad 
IPth emlury cwuhtniliun rontatnlng IT? cep- 
u1ei« ver; O'ld i^tampi Inrludlnc a CnUnl 
StBlFi EtEDip over 34 rears old, Old EtaidpB 
ate ol^aya bret. Write tor ¥»ut« 

Olohoi Stamp Col, SSA - 4th Arenne, Dept. 
34. New Vcirfe, fi, TT. 

NINTH tVhckleaalc Her low — Oreilljr en-^ 
larsed, lent free on appl leal Ion. Emptie 
Slarnpj^.-. Tkopt . _^ f F, Toranle. Canada. _ 
WtlXiiElt Ft' L r Ilf a“rt‘ tree Pt& appilfaplB 
miurEllnE oor appravata. Stampeo, S4S4 la- 
land Privgj Hcallk, Wimh. 

MAKii! i'our uwik ^atjkp protWLorLl 0pe- 
rltt 4'i!30' roll Dupont CellophaiLe wltb 
cwkiplete Instruct Iona 35c, Arbclter, 431 S. 
\Vg|lr, Chirana 

oUfHI FUNnI' ,4[ifwialB. AtJid liliog 
averoREkia l^e. rhiiatetk Kdfe^ 

wOfMl, HI-nNt]e Islaptl. 

SCAhtiF: Jcelaml alnpall trlanele and 
fine parhet of 40 dllTorent Blainpa, InoludloR 
UiFanci, Clkod. Calkon, Inlnl, Bt. Pierre, 
Tbco. Senecal'Bavasra, gMpa and animal 
lUltIpE, ihlEr V L<i appro'll Bppllralttf. 
t'otoBiiac srtJiip Co,., iiept, no, iiVadhLbjifin, 
l>. <5 

DXOK7J,KNT Pbrelan approrali. 54 dlf- 
ferenl Brltlah Colonial glarupa 4c to approval 
appllranta. H, tVllcoa, Box 143., TorrLacton, 

t;<inneftieut, 

SS aXKIIi A H — A Ibo Sudan, l^oinall I and, 

Tlsmtanipa, Tncoland, Carltibran, AirliAr, 
AlC-btian. CentrataiiictkanE, Brlti^hcolonlali. 
ThU piagnlearoffoUE tolln-llon free fov Sf 
|Mk<lace. Crayitiokpahop, Erpt, pit. Ibren- 

ti]. P an ada. 

BTAliirS, iriO BKTrrmt lyllh vfhoEeaale 
priou IOC- Ntnj Speflalty Cu.. 1917 Vrlon. 

Alto on a. t*i. 

SI BY Bit Jubilee 50 varletlea unuaed |2.50. 
104 dlCTeFebf Canadian fl.OO. Oatarib Staoip 
To., Boa 414^ Toronto, Canada. 

jnOHKHT niddiT, HJOQAineriran, ar^O for- 
eign. tlw out atamp, &02 lY«al Fnirle, 

Tavlwrvlllb, nUrok. 

CNITKD SEalea approvalH. Sullivan, New 

Vorfc BulTdinc, pt. Paul. Mln ncaola. 

1075 DIFF. FLampa fl.T5, rat. vaL 
t3-'.Q4. Square Deal Stamp Col, Bbel;oFCaj]. 

WlHiontlu, 

ATTILACTJ VE Canada packet free n|tl) 
approvals, Rarmond PeLeraon, 301 Min- 
nepota. Pt. Paul. Mlppefiwa, 

INTmt^IATlXC] LkL at barceLns. voUm- 
tloni. tree. F, Hushei, I'eter^roucb, 
England. 

!iri IxFFKrkN'T J>rrtinarl( (hrro PbntB to 
foreign approval applIfanCj, Penn Rlakiip, 
LEvlngiton St.., It Inc ham tort. N. T. 

El' ROPE Mliture, 34 eountrlM, ] |b, 

it. 75 . ^ III. DOr. Joe Mauser 21 S East 
44 Sl'Met, Nw Vorfc, N, Y. 



FHBEM1 33 Pifterent Canada Lu appteval 
applkoanti. Fofl Bcarbom Stamp Co.. Atl^S 

■tberd ee n, Cbl ci so. 

DAitk 5[a£lc paiiteU Kedah. Nyaaaaland, 
Sierra Leona and 140 Other autupi, 5c to 
approval appliranta. Ideal Ftaiup HouBe, 

Nbtai-ethj Pennt. , 

LlliKKl.t. 1933 tifit eleven. iUc to ap- 
pnnal ap|iEleant|, Kelgwln Stampm, Vlne- 

lind. N- J. 

UNITJrJj Sl'atei, Canada, Newfoundland, 
>rerti>ol Where? Our "'Four Btar" aVPrxiT- 
ala. NotbilnE like Ibetnl tVrEte today, Kea- 
sela, Ihki 84B. Tunion, AlrlMifia. 

144 VARIKTll^JH tlnuaed Oc. ApprovalE, 
Cvnldttf Cb., S127 La ltln, Cb kaga 
LCtNlH)N Bank parceis IneludlitB Colonial 
Jubilee. CoEDinon Btampa OlClUdOd. II ami 
|2 per packel. DenhaiD, 940 l.>oAdoA Road. 

Thnrntjtin H eath , Burrg, iKhUand. 

344 DlFFKliKNT BBe: l.lUO, (1; S.OOQ. 
E3.5D. Fred VQitia, 43c T9lh St,, Brooklyn, 

N'. V. 

FkEFI Scarce triangle I Set aErmaU^t 
I'arket ahJp atainpat Set Mf-year Old U. H,1 
^Vaterm ark deEOctorl ThU iil eonkblnaUnn 
ibBaluE.#lF free- wtLti bargain appHValsI I'oat- 
age 3c. Mldwood BtanipCo, MldwoOd Sitatloa. 

Brook ljm,_7^_Yj 

NEWFOl'NiDBAND. 1:5 DllTerenL 5c vrilh 
aupnvalB. Hudiwn Co., Plainfield, K. J. 

40 OREFCE lOel 40 Japan 14c: 14 Kplroa 
l4e; S5 China 14r. To appeoral appliuPlv. 

Ancher Htain|0CO. RuTherforn. H. J, 

Tl*br STB At SH U, iTiV! price Sfle^ 
largo CDiupLete U. hrlee )lit fm, iStanley 

jllbbona. 38P Parle how. W, Y, 

PfrlKl-^A Ceya Nude of Spain catbLogin^ 
tl, only SEkc; 1 Peieta Nude. 14c; 10 Pefeta 
Nude, S5e; ramplete Qdfi reL, 19 viluea, 
tl .35; appruvali tnoluded. ParainOuht E54amii 
Comp any , Bfl-N Hjuiati Ht r ert. New YpA. 

trSitKll Stetep — lO different with okabo- 
rat* inottey staving prleellit (44 pageik 13c 
PrWIEtt alone, with reifund ooupon, te. 

HeidHiberBi Baroda, Michigan. 

5riNT Parity commehOuiratlvef, Jubilee, 50 
dJfforeut, With nppTv.ivaia Hat Udlccton", 

iwi Hith St,, Hogjlni’ Man. 

AIKMAILSI P'lrtnrlaJBl 45 different 
ttampi from atrange countrlei (do Euiopel, 
Including beauElITu] New Guinea ainnall, 
$ mall art Btamii, TaBioanLa, Nloumbiq ue, et?., 
I4e to approval appILcautB. Bimln Cd., 
Itpi 39r, Hiaflpn liE. New York. 

KXUiBmON, PIcEdtUI, air, etc., 5 Beta 
14r. Apppovala. Qlovcr'a, Dow, Burnaliy, 

BriliEh Coitlmhjg. Cftnad a, 

U'AHJIlNGTtlN Poland atimp, Plrcard 
baltaofl, llelgtuoi moumlnR, kangaroo, air- 
mail, 31 othen, 4c ndth penny approvals. 
Le^ac. Rt. 3, Bpi lIQ, ClwwvchllLa, Calif. 

1L-|(I(I VYDKLII1VIII}-] Hump mUtUPe in,;. 

Htmlwr 151$ Waverly. CUKtnnatl. OMO, 
FREE;] I Pifftet queer Rlamps from odd 
rounLrle.t Including Iraq, Rhodeita. Chark- 
harl, Nigeria, ^llh approvalc Foelage 3r. 
Efhovtamfpro. P-17 6 5 Ivar, If pllTwopd. Cal If. 

57 DIFFKBKNT Hmludfng '"jlrRUh' 
Frenoh, Italian (viltml«t, 4e With apliimtJl. 

Ktilhofk Egfhg ng e. IVooiter. Oh io. 

44 DIFFERENT U- S,. Including nim- 
memorallvet — lOe. Century Stain wo, 3542G 

KenmorO Tlare. BroukLyn. Ne w Vark. 

BIO Bargain; Old United Blatei Includ- 
ing oommeniuratltea, alto Orenada, Hef- 
chblteB, FIJE. St, LurLa and many Other dan- 
■lEep. Everything only i4e Xo tppiwai ap- 
Ellfatitt, Oalowty, IA3T HotebLnum ftl,* 
tTilragp. IIL 

144 AMERICAN, [iifferent; *15 itamp. 
fl05 iVwt l^taiiie, Taytorvllle-. lllinQlp, 

Free — B eaut Etui ainniiis. mnniemoTB- 
Urep, pictprlaie. fram ig ooontrloa to ip' 
prova] appilcantt, (Jrcen it Go., Norwood, 
tttilo. 

AJAAI^lOni llyBlery packet rare atimpa 
only 14C to KtIoue appitnal applIrantE, bIbo 
valuahte free nrentLiunR arUb evetk aelectipn 
aflerwardi. Our ttampi are better, pur lerv- 
Ice li dLlTerept. Fakr-Play Stamp f^rkico, 
1 3 15 Bvpwfilnfc Bird,, Loa Angalea, Calif. 

AIRMAILS— Brazil, Cblle. Ckfiuinbka. Ec- 
undor, MeiLct^— all for 14c with double pre- 
bklum penny approvali, ProgreBC EIbidp 
B erviCt. FrtPkTtn Park. T II^ 

1-14 DIFFERENT Including I". 

RraKlI, Canada, Ceylon, Mesieo. Newfound- 
la ml. Ibc to approva] applkcanti- Manllo 

Stamp Oompam', tjcnrton, Canada. 

UNITED States mlilurez 54c. Hatglum 
fi4r, Canada TV lb- MUsinn Co-. 4512 
North Riflne, Chicago. 

FR>ni — -ittracElvO premlumB with our 
bargain approva]*. Krnd po«iage- Arcrn 
Stamp Company. South Nnrwalk. ContL 



FREE — Cumplele set Denmark ahLp EiginPI 
to approval applicant^- Hanckri, SlIT WOBt 

7tJi,_ 01, Paul, Minn, 

SURINAM Tonsa, db. ThrrO rcrttl tO 
approval applicants. AlerlL Stamp Stiuppe, 

fluliford. Conn e ctic ut. 

h;.4RN Staiii]k!i. caih. HcUltm Btamp 

packetil, t:ryrt«l, 2ti W‘, 39, New YorL 

City. ^ , _ 

FIlEEC 12 Different Peru to apprxn'al ap- 
plicants, enrloilng postage- Haneon, 3555 

F ullerton, Chin no. 

"’■[:NirEIJ Sl'ate,! -is aiETerenl 14c. Ap- 
LifovalR. Current poatage bought. Boeich, 

I4ra6 R4 Street. Bro o klyn^ _N- T. 

J044 JJINCIKS -V' With pcruiF apptinala. 

R Ijer F oItpr I , IB. 

li'o' DIFF'kiTknT AtaniPi rrpm^TTnuTpg- 
Lchaeu. I bin], l^takla, eto-. :ic to atKoroval 
iiuyerii- Rodger tRaiupco, 1W3 j| ^Llkwau- 
kee. Wli, 

PLENTY Uf haTBiiiiB DO tny quitlily ap- 
prqvH] FcIrft'lmiH. Maynard SuOdman. 

531, TlrlHtp], j5inn. 

t'DME'-J.KTK la^ueri — Mint. Monrenesro 
1HSA. IS varketlei. lie, Ferila ronAallon, 
1915. 17 varieties, 40c. Willa Stampea^ 

i ynr_ S31,_Drqok^nt N. _T- 

■ 5ik STAMPS From 50 countvle- V with 
DppnwalF. Superb, Dot 1?T, JaiaeBburg^ 

New Jentry. 

{^ANNAiN; Set of dtgmps slkowlng cannixu 
llrlng tquad, ravairy ehargo and 304 otkier 
dirrEMont atampt only IV to approval applt- 
cant'B- Faramoutil Stamp Co-, 4235 Broad- 

w|y,_Chlcaeo. _ til. 

DKT Staidpi rifte. ChnkrO U. rt. apd for- 
etgn BtampB. Hundredii of vitictlei. all ffoe 
to nur membeTit. No cnat to jlnln. Write at 
ofkce for detalla — also for free book about 
ftampo and their valuea. Tank Holihy Club, 

313 W'. Monroe BL. Cblr-ago. 

KcUaTjOR -Airmail in 145 ctllTercnt; 
Gabon, rongo, Dulnea, elo-. V to appcortl 
bkkFeri- llunxlker. Doi 335-M. Mlnneap- 
olli, Minn. 

r.g Hu-vjiir itusaia 14.14 to •pppuat aii- 
rille anU, "Jewel] T*mg^Ug. rmua. 

FR EK Packet — 54c catalogue to approval 
appllcantj.. Send poslago- Frank ^'ing, 
209(1 Eant K9- Clereland. 

31JI1 III FFK rent” {C acairnr l-i.og) with 
naeket hlniteR. 14c- Approval iippUcintj 
only- lIlRbland rtlampro. Kislamanra, N. T. 

DPitlRTUSITYJ Alrmaila froiq Qw 
rqunlrlei. art Znuylbar, uew triangle. Ht. 
Vincent, niiuLtltude PthorB. Ever^hlng 14c 
to approval appticinLB, Kreba, Welrtnn, 

W\ Ya. 

tU^5f['LBTK l^nUpCtlqb qvevl' weRli^tn iieib-- 
litphere naaJntand country Including Stiver 
.Tub lice, ainnall, triangle. llJc to Ltioae 
wlphlng profit aharlng advintagcj of approv- 
ilf from Mutual Etamp Service, Boi 544, 

Vmturi. caiif. 

I'KNNV AihpTovats Loaued with real bar- 
galpi- Taylor, fil22 Woodlawn, Chicaito 
UNITED Blalcv approval v upou regueit. 

Traffic Station, Boi Bl. Miimeipollv. 

VOi^'VE Tried the reii, now get the best! 
"clhalleiuo Collection" uifludlng Cepe 
rioodbope, triangle., Tlteeaaly artagfmal. eotib- 
ipemoratlvez, Ifk: with apurwalR. Free air- 
mill collection, additional pfcmluma given 
vttular cuxloineri. Bantaln Staimp rtvrrkre, 
44l> tVaRt Piflh- Lor Angelei, t?i]irarn1a. 

43 UNITED Stale*, 14 Canadian .rubllne 
aud new luuc;<, all different, only l^e to 
ippllrantB fur our femoua harifaJn approvala. 

'22 HtraEneam BLvit.. TMonb], c:anarla.. 

SPORTS — 3 Var- HuRBia'a new gorgeous 
blcolurv. -V to Rppioral appllcanli. Bockeity, 

_Llt»B. VilLey, N. T-. 

FAblfH'rt I'lward bationn, Colomhui gal- 
l-eon. Bosnian agsanBinatlon aet, Eritrea 
CBcnel, 14 alntiallfl; 5c with approraki- 
Peegee Slampco. Stati on 1T - 7B. New Y ork. 

PENNY Approvals by rountn't 11o#mlnf 
Stamp Erchangf, Kang at City. Kaniat, 

KTAMPrt 5V anted. Will pay *104.40 for 
1924, 1c greou. Franklin (rotary, perforaierl 
eleven I llOtlO.Otl If unused. Caah paid ter 
rettain atainpB found Jn old trunks, etc., bIm* 
on dally kaall, and in pontolUrce. Save all 
aiatnpiv. uid and new. T,argo ill itsl rated fold- 
er i4c. Phliateite Btvktvtr, ISI-K Bread, 
Elyria. CHtin. 

AfjRU-iT Ftee— Bpaeea far 4,C44 Btampa, 
Otor 3.4(30 lim^trntlona. Free to tioyera Of 
itainpB. For drtallt. write It. Htem, 2S-54 
ftrcHc a H St., Lang 1 aland City, N. T. 

IS.-j DIFFERENT Funtage atamps Arfieh- 
tine. ono dollar. H. G, rtpanfon, Callo Holl- 

var HB4. Ruenw Alfca. 

COMMEYIORATIYES, 14 Illffereiit. Se to 
approval ippllrant'BL Wollasicm Stampeo, 
Wpllaatun, Mi». 
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SWITZERLAND— 1 no I>IITer?nl flSr JTljth 
vbIucBj ^hirlilcKi i^iu'iiL'ieituxi'a.tjvfs. 

c ny , 131-i Mt IJurfUon . S. V. 

lINiTKlj Stitcj Sc li^il rminLi t kc-i «mn- 

jwCjiKititLv* Ifldjc-d in 152* ^n<l IHi (lliT«r«n.t 
fnjjq MtilfD. Npwrqtinnlland, IJ. S.j 

lnc)Liillnji $4.50 rrrmiUt. |1Ln5fl'^□ratc nart. 
AU fj:ir to aocmiTaL l^ltpper 

Sfan i p C ci. > l^fpC-. T, f4|cnn;i?^lpf. Maaa. 

JkljL'IUOAN .\cw lit ttacup. LaciEjns, onl^ 
pttft enSc4 u'hera |hli coinint>iiiorat].v(i Flantp 
wli] ijc sold lirjt c!aj^ Z<(ov. IhI. i^Lnulc 
»t 4 JiJkP on rtHl <jjv cover TfC. Block dF Tour 
On ocu-or akrrotit t^enLt ra^h. iio clamps. 

Or^er ^Brl>r A. J. Pope, Boi F-S3> Oak' 

mt^r I.^^Mn. __ ^ _ 

Sj URmSJi CoLnniCif fno to ntuifO^^ap- 
pllfsntF FfnJJmt '4c postage. SpJlnler. Cm- 
pcntcr ETlII^. lUlnntF- 

UUI'^AT* IIari;(fL]iil Picket IrtanRlea. la- 
tdrtj^K/nt jLlFii^alh^ lot pit! tmi reccpt IT. t^. 
ipciu^Jtcii; $S.0U an<l fj.tXlk BEampEi multitude 
othen and uieful louteiiir. Ercrjtblcip; onir 
ih; to appioEit appIkcBFits. ITnlon SLacnp^, 

IV Q. Bqi J34, T^^1E^to■ OhloL 

CANADA CbHIor onlj^ lOc. vrith .nn 
CanflOa 25o. World biji^LuIh — .HK t dJffr 
iOtHT tUlV, Hr^c. 2udO dLlT, $2. .>5. AnpravBN 
with cai-li onJ^. Victoria i^tttnp Campanj, 

Ijimton ^, Cartiiliu 

EXC’HANt4L mampii pojtcardE 
chtEietn." f»l Paaaaeo nuri]-.au 4 Faria, 12S, 

Pronce. InffirmailDn frw. _ 

COLONIAL Piickel Crce!! l^tlktlhil 

French and Ilrltlsh c-cloiilalf iCtil to fPpEl- 
c 4 mlB for hafi'ilJk npptihk-aljt. I'oibtiiie lie. 

Kmillfr. Ktna. Idipcaiiter. Ohio. 

4U niPPEKKNT SuuLli and Central Apicr- 
liCO. Ineludknir aLnoalli, nMnniPiiLOCHllvcfl. liL- 
colora, plctoilalai li|? with approx ai<. Bell, 
KlhlantL BalMra inre . Mil. 
TILiNftJOllUANl.V, iiutant Treorttnu. 

U, S., Turki C«k4» I 4 l«]k[t«. Brunei, 
tcnulno Badtrt and Uifiu^ifptated ''Park" — 
a1] for lb approve] apjkBeacita. V.Lhlns 
Fttimp CcnkptiWf. W'llUflinsbgrsh Bank 

BulJfrintf, BhiOfclyn. K- T, , 

AllAiSINCr Talus-':! !i dtfTrrrcit U. B. 
oartr cmmneiiLprstlvca, air mall, etc., 14c 
tp appt-pval appLleanla. Btniitp Shop, £59 
noll Hml Bldff, . fl[. LpuI?. Me . 

CNlTiJIJ wisua ipii^rpeAE'i’Tof lerlcua col- 
ICftOct- llefet-fprca eKa«ntlal- .Ntiuiltiir Coni-' 
p*n.v, Bpg ItlS, l*aiadeiia, -f allfornla. 

isAk(l,iLlNS Galore. I'l'ikn:^ approfall, 
C^pke of thmiFanda- Flt™i, rUhiem, ?,l1nliv 
G[ANT-SI:{L0 IluvsLan Zeppelin alHinp 
(rat, val. 3Dct) and IteautifuL Lithuania air- 
mail IrianFla; aljp htir packet af 52 dlf. 
akaiups Includlne Azcrikaljin, KpirUB. neW 
Marrlniduc, ete. and ILluslrated ll^.tF — all Ter 
5c Ip appreval applIfnnlsE Worlnl-vVlctfl 
Biainri CVii-- f-5ii, Camdru. Nesc York. 

L'. S. CanlloJ. nT 57:;. current 
postal Catfloittnii Stk, only He, ivUh 

ipprocai^! Giant ti- Ireel Tat ham 

BtaTHLico. Sprtngflfld. 'SfaHa. 

ASCENSION, Greniida. ptrlprlal enhunkeni'- 
cratiiet, A 1^0 otti^r itcarce latanda 10c. Fro- 
vLited you desire apprpvate. GrandelaiupB, 
9]j> Satith Orand. L4 m AniteLoa, Califnmla. 

MOZA^lTtlOi^E, Jam aka. Furtusai. Bril- 
1 b1i Co'lDnLiii'-'3() dilToiOnt, 5c. lTcpni4,. 
Of-rnin Fnrfc, CBljf n mLa. 

I'KN.NT ApiitmaJ*. that satlary, Nflil 
QitirtLierg. Uni rtiilatlBlphla. Fa. 

iVl'XlCJjY Staikip luaiizlne. thirteen nsekaj 

jlir. Klamp Jnunkal. l\ala»nazno. MEiH, 

l■'lt]':R[il Ruaila etlknoarapiiie tet. i^nat- 
eee ISe. Bcnertii, 35 if Fourth, Bai'clty> 
^lleEilean. 

SO STAMPS U. MofMj? DthKQletc, Album 
TSulEard, i 1^ TreiikPht, litHlnti, 

ST.A'^TP lira [era, .k<Fiir a.ii here vlU iKrlnil 
H'ontEej-ru] rtitkjrni. Ash me for proiiJ. F. iv. 
Johnson, Manafter, Classlfled AdtErtlsInE. 
Popular Mechanlra MaitazLne, 290 £. On- 

tnrlp St., ChkiJHt. 

STAMPS Seivt on approval. discount, 

Fred IJeizherf, 197 GrantlcT Ave„ Elmhurst, 

Illlncita . 

SCaUCK Airmail and trianale. Beaulirul 
T'ruifuav ''fli'Lnii horae''' atrunalL and ecarce 
CuBtrukala trlan*]o CFiualkat lu the vorldl 
are ItK'lui.kd in our tilK packet oT no ill lie r- 
ent fta^^p^ Ttoiii Almiiiei. GraniJl Lilian. 
Venezuela, Ilrltish end French rpLentoa, etc. 
.All for He to approTat appikanLs. Blit It- 
lust'tJteri ILt! Tree tilth each prder. Write 
ipJayt MvatIc Stamp Co., (Dept. A9>, Co.lq- 

dori. N'ri^ VorU, ^ 

30ft DIFFERENT l^c. Bl* 59^ approv- 
jla. rpvfrt SEstnn. Tig iHtatC, I i peh-c'trr. N, V. 

TTTI5 Ad irorth 23e, IF top lend far ixjr 
ppproLali tmd buy 5Pc north nr more — larae 
selection of U. S. and forelfn — rt'^asonable 
lirliTB. MoTidQ Stamp Co., 1121 Ollco. 
St, LouIf. ,^1o. 



A BIG Parhsln— ,\lil fnr only E3c. Riamp 
album, prm tdjnif Spfce* for 320ft ttampF hvUti 
79h lllU^tralLu4]». pM'kot of 559 dilTorOcii 
etanips, -^^19 tLluFloit. und milllmeLre moasurO- 
Fri.:r n ith carh i>nler our psnipJilel nhlch 
ITL-lli Tu £(ako 4 Statnp Cull Ctrl Ian 

I'tttpcriy.'' unit our prkre llbl of nlliuniF, 
supplies and hundred J of bjtritalns In uU 

nnd pai'lici*. ftueeci CEty Staiuji Company, 
Itnonk -9h. hOI Itai-e Street. Clni'LnnaiL. UMft. 

KOI JK ABI.br A Bird!! BallcLa iVlaitelet 
Packet of unusual stamps cont a1 n knit r^ra 
Knokaburra Bird, scaioe BoLlria trlanulB. 
fRinous joonejr stamp | printed on ^ll^^llJOfLrd 
and also UF.eil as currrnOylj; ainiialli from 
MeitL'o and BrsziU ntB]u ship, aninial. eptu- 
nkciuoradre. elr. No EiutXit. Only lOc to 
njU'roial anplicantz, iJeSolo tJlansp ^ iToln 

t'o., nH S'lt. lUavli St,, Phlciieo. III. 

FttJ'lE l>ol]iir pncKet 'krlth penny ippruTals. 

UiLrliin, a:E 07 rkniEh Marshfield, Chlcaru. 

JiJFEJlFOlEATE Natl unit Park. 2 dltr' 
and 32 II. 3., Including early Ie^Uof t hlitll 
1 ahi es :; coninieiuDra E Ives E alrnia tl ; rn^ cEftpes ; 
special deCiveryE post age due ; revenues ratn- 
lohlng orar Biic, All for 7c to appru^al tp- 
[illcanlF. Illuslratcd prtcellit free, rprlian 

?*'laiilp Op,, lyept. 1^, Glouceater, Maas. 

FltEl^l — i'p Different IlnlLcd Btates stoiiifi* 
to iLp|krch.'al appItcanlB. nroiyplo Stamp 
3liap, Flint, Mich, 



RARE 0BIN3 



FOR Sale: United State; old cnttiE st 

apcclal prices. Bargain sclLLng price 
and California HOC HoIlI token Znt Amy. 

■Boi 4*3. Mjs^knEee, Qkl a. 

irNlTFl’k sfja lei lur^e cent and bargain 
list BJif. 10 large oentj #9c, Franl; JjnE, 

j.Q Will I mil T„ New Yort City, 

20 AKHEikLTKD C'okns 33c. 150 coins $l,ft9. 

Ell to OiM plio n, W'it liainsl'pwn , Ka nsas, 

llARPI CeklicF rooster noln and tqirgsln 
lists, dime. W. W'rhh, Boi iSot. Bt, Fe- : 
lerslHurg. Fla. 

OLl> AEt'iikey VLaciteJ. tniE pay fifty dol- i 
laiF fur Iftlis ffilieny head nleke] [not buf- 
falo k, I t>^7 premittms for all rare N 

colikt. for laree coin folder, ^lay D 

iimao miirh Erront to vast. M. Maz Motil, 

11 Mehl IHlIe. , ForE Wp ri h. TeiaB, 

2 UNCIItCFL.VTEB Cclnu, \ notes, hlf 
bantaln list, all I5c, IluberL' CirCaba. 

Wt. .VktitftFUp^i. ITa. 

rn^lMHimiiATlVK $1^4, Lltuoln, Pa- 
triot, tsesiiuicentonnlal, fVegon TruLl, Mar>‘~ 
land. Arkansas, RenEueky, tlan Diego |:l,flft 
each. lIlKhty page nnEalu^uo ION Notmad 

-lihol E z._ 3 b i^ l^ake^ Utah, ^ 

Ul' To tlEUO.UEl iianil fiir dime dated tiC^ 
forO 1R9P, iHiertv heanl nlcke't* $7,7.50, pen- 
nies J79.0fl. E^eml ]-> for coin hiHjk. Phll- 

|[ii f^olnro. West HiirlnartetLE, ’Mass. 

,\ll rare ami common Cains'— 
$20ft.50 paid for dimes dsted before 13?fi: 
liberty head nickels $30ft.00; 190ft emst 

(10.50; half cenEa (Sift. Oft: i rm . 

13000.00; rcEonlal coins J^PU.ofkT' 102B-“SSc^ 
fi.QOt Fiber ilolluca (i.noft.OO; geld doll an 
(.'lOfl.aci; $1 gnid plecet before 1 $1.ftik5.ft9: 

enjCfisetE postage ^Eampj ety;. t^end I’m: 

fad^y Nkr btg catalog, befuro seuding cedna, i 
KatluriJkfttrt Compifijr IF7>, Springfield, 

MnSHaohiiaelts. .■ 

PllNNlKa, Did coins and common u;ed 
atamris irranEed'- If I g best prices. WV pay up 
10 $150.95 for cents; silver dollsra 13955.99: 
halves $500.00; i|Uar4crs $3iin.ftn; rlEih^S 
(1190. ft9; hitr-dtioes Ilfkfl.Oft; errUm 1909 
C^nt (Ift.Otl, etc, Mairo eitra hLOoey setting 
us emnhLOh ifiteLi itmopJ- like for three 

l;Lte»:t buying lists beforo eenctlng cMiie or 
stamps. Cotn'£tampmart, 0T39D Jeffery, 

Cht-cago , 

rhU,eoik CtrtNM, Mndeli, [iap.nT[noner. Llati 

f^ee. Ncgy, SP South Itith, Philadeltihla, 

Penna. 

13 HTFFEllKNT Ppini 27c. CelfTnfnla 
gold quarter 33:0. Brwks. 53.1 Cajijerou. 
I>altas. 

KNCIEFTIONAL Coin bargain i. List and 
foreign Celh, IftC. List of felra iranlrd. Zftfi. 
Jrijiush flthlTln, 11A3 lirtiailway. Kerf V'ftrlt. 

$3(109. Oft for In W'e pay the ivortiTs 
hirheat prices for old rains, and paper mon- 
ey. Large cents up to $3955.ft9 each, half 
cents S3.'ft.OO, 190ft rant (1ft, Oft. Indian head 
ccnla (70. 00, half dimes (liiO.ftB, 3:ie before 
IS7h (;ift9.(H). !Khc ti«fore 1H79 ITgiO.QD. eli- 
te r doUara tyefore i?i"4 (3^55.90. «nld cKHian 

$1000.0(1, trade Ela>LlaT« (250.90. 1H32 (9 sitf.1 
$7500.5(1, old paper luoney $25.99. encased 
^tage Bt'ampa (12.0ft, ceTtaln foreign coin 
$IH0.95. etc,, send dime for large lltuptrated 
Hit before send Eng culnk. itubiatHMiuLnsljup, 

j'l-cnl, .' 111 . BprlngftHd. U faaa. 

wn II ui' tftpT Tndfin h^d eenia, Full In- 
fnrukulJnn nike dlnkc feuthk, ^laltlCii, BOI 
.1470, .Mtoona, I'a. 



FREE! Foreign coin, banknote, nn4 largi 
Illustrated «iln eatalogue. ESend ^c outage. 
Coin apttrocaJs saot. Tatham Coinco^ Bprlng- 

ncld'llv Ma», 

,R,4JtF United States, foreign Cuius, oar 
lueJatg, UatalDgue IkTp, Aleogellc, Colorado 
^pjlngt, UaJorado. 

UNITE U 8tatr;. Large Cent. 3C brouxe, 
<> nickel and bargain Hat. S5e. Tlilnrm 
dates liige ctitta,, 1 1.0ft. OeutEA 1^- Coffin. 

AuguBti. Mb Inc. 

ij.au TU 3.499.09 I'lai'Ji p^iii for old cotni. 
Keep all old money, Hend to cent? for Illus- 
trated (^In value book. igft. (luarinteed 
irlcok. Buy In* lind selltnE. Coin Jilzchange, 
Eo^i 9. Le Roy. N. Y. 



CAMERAS, PHOTfl SUPPLIES 



R.tRN Motie^' at home. Loam to (tCvOlPp 
and eelL picture;. Outfit' cwu plate with full 
tithlrucdon:! $2. 7ft, nut postpaid. Let ill. 
quote prices on phulographle oquIpiticPt, 
Morrl.i Laburitury'i WlUtaEOston, Michigan, 
.M.tKK Mohci wiTii a' koUiil- »tH yqur 
^napriheka, New hnokiet desorililng IQP Irtst 
magazine 2 , 10 . May fur iiertiee, 

Bqi ]|47. Alcgandtltt. La. ^ 

DLVKLOF And print your owii ptclurrs, 
flare thue. luoney irltb our guaranteed (l.ftft 
outfit, Itvludea electrie rul»y lamp, chemL- 
call, photu piper and equtpiiient. One uf 
thouFBnd:; of bargains In our big suramcr 
cJearaiU'O bamln hnpk. It'e free. 3cnd fur 
it tcKliy. Ueotral L'lritcra Co., Dept. K-lft, 
3:1(1 Routh W" a li as'll . Chica ft tt 
M.-\KR iluney to pliptugrapKy. Learn 
fiulrlilr at hams, i^iigre [»f full time. Neie 
rilan. Natblng Hhe it, Riperlrnre unneraa- 
Eiry, American Scbnot of Fhotograpliy, 
Dept. 343 - D, 3601 Jltthlfftn Arewie. (Jhl* 

cagQ. 

H.ll’E Yeu a rameriiT 3cnd Ecu cents fur 
recent nuiulier of eur bJg iDagizIne, shewlrtg 
how tp make brtler pictures and earn money, 
American Pholugraphy, lift Camera Uoub 4, 
Boplnn. 17. Bl ms. 

IKOOMU Ffum ymJf camera ln*t<gd of cg- 
peme. Loiv opfL homo rour^e tearhei yuu tn 
ftuhe phrd'Deripha tar i»agi2lhoi, neyrtiHipetg, 
jiiJiertlFtn. Trtpirridou* dt'niand. Rurn (tood 
money wherever you live. Free boot. ITol^ 
fcrsal FJmtpgraphera, Dept. Iftt. 10 IVeit 
33rd Pt., New York, 



PHOTO FIHISHINO 



ROLL Tleretuped. fl orerilzo EirtUtle bfiff- 
der print a 39c. Bnlaigeutcnts free. Coupqiv 
riven VI Hh every roll. Reprints 3c, (^hurcA 

_^tudio^ JP2._BTt(crpriie. Ore. 

BOLL DcvOlnped and [irlntcd. Two en- 
Iirgchirnli, vno UiNu Ik Cdlors, all fur 
rolrt, Til# I'tiidn FlnLlier, Slat tun 

B 42-2, Cn l umtiiia. (aia lp. 

ROLL Darelotheil. 3 iiuallty prlntJt, and 
beautiful Indlyldual album. ?7r, Hwtrd 
Photo Pcriice. Ran Fernando, Catif. 

20 lif’PitiNTrn 2;Tr. i iims eloped, le 
prints 27c. EnlaritementH Hilfi— 3ftc; ftgf, 
15r Low Pholn. M-2537 Keva, I'hicAm, 
ROLL Developed, S guaranteed nrlnti. 
one enlargement S3 rents. Jack llabbli 

Ownpany. fspartanburg, S. C. 

TVVfV 3x7 rruftaslpnal enlargement j with 
#Rch film. iSe. Llghlulng- Film ServlH. 

LgCrcm ie, VY lj, 

t'llim: tiend. two negatEvci for two beau- 
tiful gloogy 4x3 l^nel Art nrmts and bar.n 
gain list. Roanoke Phetu FLnLhInc Coiq- 

pany, :Jft9 BbII, Boanukc, Virginia. 

TWO PrufcssEcNiil cnlarueinenta with each 
rcjlJ de^einjprd anil [KrlMted sr^c. EtBht re- 
prlnU, iwa enlargeiuenti llSc. Hyglort, 

J^tvrr flrmrc;. 111. .__™ 

KUM.iy [tU'iheir! Detrlftbed inJ” printed 
with two Supertnno cnLrr^pepti 21^ KitrA 
enlarcauicjirs four for 37o, S'utpne. 

woi>d^ J1 1 Inols. 

FILMli Derclupcd 3 prime of each 23e; 
3a reprihti $.1<, l-Jno Pbolo, M-7L34 Ne- 

Tlda. Clitcagg. 

JL'fiT FubJl.^hodl Newest ine|:lw]l fOT de- 
rcloidng, prlistlng. reduction, Inteivii^lnc. 
^loncy saving and l□une^y making phoAq ids4 
nut of pliotna, 1ft pages present Inside pra- 
r#utiKla] Uwerica and ideaa. 33c postpaldn 
2fte redHWi nil on eoU(HVrt willi. order. Send to-' 
day; Winn, 124H West 23 Rt.. N. Y. 

ifiJUNTUD 3t7 LnlargemeDta ; tVift. 33#. 
$<end negatHes, coin. J. BrafF. i475-R Onjul 

CViuroii rBe. New York . 

Its ItKHKlNTil 2.1e ITrltli. Largrr ordeix 
1c per reprint. Profes*|qpal ftslO enlarge- 
ments: S-'k, Send picture OT nteiitlVft. 

_l'Nc''tTfiile,!!_ MiywociEb 111. 

'’’f^lMICJ AL Tilil offer I Your Fieit Kodafc 
n|p!i d^-eloptMl 3c, prints £c each. >Ipi#r 4k 
Mnh. t>Cjit, 3 ;;. Walnut mill, Clnclnaati, 0. 
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POPULAR MECHAJTICS ADVERTISING SECTION 



TRIAL EhdH dn<](15Jf4 and E prints S5f, 
lUprlnta 3c, Hind colored photo Chrl^Hnai 
or pholD er«6tlnff cilondiTS froru uir 
nvgitive lOf cat'll. 14 for ^l.-OO, en- 

S^. Toupiji i'holo SepleOi 403 

ftcrlt« ftt.j Albany, N- V, 

KlHjjr Do^'cloi^tii . iHflnlcLl utiJ heiullfu] 
ColDfflPopfl onluratrufrU. vuIup SI.OCk Irlil 
a&c. Hoi] yum n, 1'in.it. irfliijTroiKi, < iiif. 

Untffalapoiilr K biaiJtltul douhlfl dccfcl* 
print I, iir onlBrneniept, 35c. gu3cl( aerrico. 
QujUtT Eu R-rru^oCnl. KikJiart Fhoto 

KiHlArt. Iwft- 

KOLL Fulljr clefrloncd. carcfullf printed 
uid Imi heauttrul full »l» ,ta.7 douhlo 
Toljtht profeailpnst cnlEriciarnts (ntf 
llntrd enlfcMl-emenO — all f« 2 ’e min., JU- 
prlntJ ^ tHich] The cipcrts' choIrCE Imme- 
nUto MrTkol No dolly r Tho PJlOtO Mill, 
ikn Sii-Z, Mlnnoap^lBj AriTin. 

KOr*-4K flrtlatp(4;iachti r*!?, iDCt 3 for 
qiioflerH ct^ln. tleiitl beat ncsalln IHTmh, 
iXlnt Fboto DepL Crdjr lUpIdt, 

law a. _ 

HrrLL Uarotopod and prlplad and t^o rn^ 
laraoroents !5c. PmiFipl sorrloo. Ellcriric 
Bi'u dto, EacjiMhi. Mtnh. _ 

\VR Dorclop ■ roll, print tho pICtliTta md 
hind rolor ollc — bIdeSV Ilrtlsh. All for 15c, 
Reprints Ic Hfh, Uow*rLi"B, 1467 {ralnr 

Park Rltd, Chlcajn>- 

B£x4L'TIF UL PanehArt rnlararment with 
oarh ral] dov'clopod apnl prlntCiJ Ideal 

Fhnta Barrier, Holt Piitersan, ?f. J. 

PlLAlfj De^'cloprd. AnjT ilte. STv fnln, 
inrludinr £ onlarrerpents. Oenturr Photo 
j^rrlcr.. Pti* ABB, Lit^nuHO, WltriatirlTJ. 

BEAUTIFUL QllilrnlPit prlutt, roll iJe- 
raloprd, 9 gUarOittro^l allat'cnlinB print i, 3 
CtilarnemcEitl AioarLcaii Phtrto fierrlce. 

jiHt Jjloalicti Mlnnsapohs, Minn, 

3fl nUPBlNTS S->. lOS Raprlnti tl.06, 
Fg|:is HjCTClgpeHl wilt) 13 prlnt'a ±>c, Nord- 
tkoji, 4, IfayiTXMxl. It], . 

HAND Colorrd folarfiaiornt wUh rach n>U 

£3f, 16 Tciirlnu 5i>c. Colormph. UuEuiJpj: 

HLiithin., f^hlcag-o. 

FlNf:H FlnLhlina- Hell* dere|«»i| and 
printed, t:olartd enlaritieincnt, or two double 
pitrfnta Lanai enlaFiciaenU all for Sjc (eolnl, 
Ganulno, natlnnallT hiHm'n. AlaaPtPnc supa^ 
riar qualltj. lilaan Photo Ber\lce, Box P-G6T» 

rjaPpoBgo. Wfa. 

rrEAUTJt’UI* Calwed enl«F(eDtent n'lip 
Cirtl Him 'Siic, SuanlF jcrvlco. yallafaftion 
RuiruilFcd Dr money rriundFd. LaCroaao 

FjliH flompinrj LaCroaw, Wla, 

ROLL Bcrcinpcd. two prlnti etch noEitlro 
£5c. Rrprinti Eolamenrmt coupon, 

4Vl|]ard'a, BOX 3S33'A, CIrfCland Halghta, 

Ohio. 

ROLL DOTclapctt and 16 printi 23a, Bmiit 

Photo. Wjnona, Minn. 

ROIXB Dorelaped, Two beautiful dknibla<- 
weln^bt professional enlirgcnicnts and 6 
airmnntead Ncrer Fade Ferfiot Tone prinli, 
l$c (dill, Rah Ph«t4 ecFTlca. LaCraaiOi 
TiVIrcontln. 

2D RKPbIKTA FJlPU deTtloped, two 

prInU Mcb ner-atlre, 25 e. Bkrudland, 

f>'crtil[l. Cbhraao. 

ROLLB DFrelotrihJ. 1*0 sell eiJtrtntcM 
l»FinIs and mUrgemCht CMIpOlfli £i>C. rt|»tlPt( 
t'tr each, over 13. 3Vic, Jouea BIulIIm. Das- 
aopart, ''WTim the IVchI R&gin^,''__ 

ANT Rite iMulall Him dcralapoii 3 prinl* 
Of ejiEti najtatlra and two frea enlAFionient 
aautioru, S-"ic. Reprlnti £c each, SumniHr'a 
Rludlo, UnlonvUle, Mo. 



MOTION PICTURES AND SOUND 

eaUIPMENT 



Tl.41LO.AlNS In enryltilPE lulaLtEU ta 
moi'lo maklnr offerii] In duf >?n9atlonil har^ 
■Bin booh, Bavinna to 50^ on cimCru, 
pnojerton and cifUlpmetit. Ifl mm. eclor- 
halviMil fUm only lit. OP pff hundrcLl Includ- 
Ini procaulnc. UarEain hooh 1 !).Eb hundreds 
of othiFF muney^saTlnr ItcEne. Tour enuip- 
irmiL icrepi'ccl In trado. All Merr'binrtlao 
■aarantaOHl. Wflt* tcidajp for tlsts Krtat rr« 
bargain hook. Canlral PaatcFa Po.. Dept, 
K-lld, 33ft Pouth ^'a haa h. C hicafo. 

16 MM FlLMi*:— .m Ifte fwit. Mlokcr 
MoutP — Chaplin Btllv Symphony nlc foot, 
Rlc featurofl Knled anywhere 61.43. Llcli. 
Tbmsand feet |1.66, Fcitlurei $T.S6. 

PrOdcrltiTE, caEnrna fl.iK) up. Kimm 

(alhlei (26.06 red, Waldo Fllmi, Box 534^ 
Ctm-l ian atl. 

NEW HMM Filrai, Just rElwaed, 25 ft. 
to 463 rt. Send fnr IHurtralt^l calaloi^uej. 
HollywDod Cine Film IlLtrll^utors, ]13T No. 
Ulghland Are,, Holly wood, CalH, 



REABT Slade titles £M. TRlori $1.60. 
ElHtric edltof F4.40. IdtelDertcan printer 
);i0.93. Developing Ijtnltt, rack $33,Oil. 
Rpllcisri 93c. iQQ ft. 16 mm. ThIi 25c, 1" 
lenaca |3.93 l Kodak C projeetBr (IB,5Q. 
Heydica Cin* «p«ure rnetir Koda- 

cbiTOJO IflO (L (6.66. Turret VIcIdt camcni 
105.60. New nwter PTojecton coniplrle: gflO 
watt ran ewletl (fii.oo, 3oa watt (39.50. 
144 watt 1 13,50. Heven apeod com era aultH 
mali<! .(37,95. Vlclor Slo^leil 13 "'B" Anl- 
tnelBphone epmptete (293.36, BnundonAltu ai- 
lent Ubrarr, free cataIoi;uF, incmUcrshlp. 
We buji Iradea occepleii. Mogall llfPs,, 

3941-?; Bolton Hoad, N, f, 

R.ASB Bariain counter r Cine headuunrUfJ 
offers 166 ft, SIqqo Dim bicludihl dceBlap- 
ing (3.93. Be:lt & HowtU Filuo 73C, 
aplder turret, three letisei, me. (77.36, 
DeVir 47. 100 ft. aulbmalk 16 mm, caimcra. 
F:3,5 lens. (SI. 50, New book Oh A Kun. 
Cine phmoirapby rsmpleta 11-63, Kundreda 
nf ether barnoJnt In Bail Bargatngrapi No. 
£15. »V%d to headquarter* for free copy. 
Bail Camerm CompaoT, 179 W. MadHsoP 

fee, Chkija. IlL 

T6A1M FlL3i[ Coat cut to (1.64 for 144 ft. 
Write for free InforipatlcHiL Noyea LiilNVe' 

[orle a, We E tem Sprinrs, III. 

!iMM OTTNFRB: New tRliuE film, home 
finlibing data, rererclnf, new bvesJOrie:^, 
belter pictures. Informal Ion frob, Flip) 
gpwUltjcr. Boi *58-A. FI Mijntc. f-vllf. 

166 FI^.T 3jMM. 17c. Barca] n Jlali 4c, 
Hoffman Film Serrl«+ AT Broad. AlbltiVr 

N. r. 

XilCKEY Aloutie. PDfreyo, Betty Buop 14 
M, llloii (3.33 per 106 feeL Exchange. 314 
Amatronu AcmiiCj^ Jerarr CITTl New Jer»ey. 

E.AST Tercndl Kiutu. raovlei equipment. 
Elder, Dept. B^ldj _ Cheltea, _^ Iasiac h6:srtt3, 
FRltl') — ICMM Barnln lliCi. I^ajecton 
(1,43 UP. Fllmi UP. An sample S-lc. 
lloma litoTlefl, Bor S3, Eaatian, PennayRanla. 

CLOKKOlTli— PtoJCrteri, fumaraf. 111 ms, 
Llstlnj* itiinp. Hot 31211. PacifFfQn, N. J. 

BPECIIAL Cloroouf of Isi of FaniBrin 
movie bainerag. Brand paw. llrtuiiimd with 
leiii, FMfaet ewulftlort- ilcguiar pricb 
(^5.66, Willie tti£y iait (19.6.1 cash with 
order, Rurbe k JamaH. !ne., Photo tMipplIe* 
I Into ]397, 233 W, Madljpn HL. Chictgov 

1U..„ r. S.A, 

14MM FILMS Boucht, sold, exchanerd. 
Celaloitiie, 16c, Fuloshop, 140-k West 
New Tort, 

BCl'l^ltRl'l-lED PanrlironjaUC iSmJC nim, 
133 ft.. (9.75. Other tUm* frotii td.l9. 
Barca Ins In new. uud equipment. Bend for 
'Circular. Fotcahop, 1 40 A WVjt 3£, New 

Tcfk, ^ 

I,KARN Motion ploti[]-o theatre buslneax. 
CcLalof. Titcatre Initltute. FliBirt, N, T, 
W'ORLD’S Greatest '"Pass Eon PI ay" fS' 
MM. (newl 5 reel*. Rent or purrhase. 
Heio^nway FRrj Oo., 37 ChUTCh Btroet, 
Bovtgn, Mar*- 

166' TRMAf, HIHIJECTg^Ifew. (£.25 upt 
ueed. 11-45 up, Bound, (I1cnt rerital library. 
BIjno biinga calxlocue, two ^'epd" tUlea, 
Kaiitin Pirturea , Box 6(3. DaTonpori, Iowa. 

HIGHFl^T Prices paid for used illlt- 
UOtlA 0<|Ulp[t1Fnt. Rend description, Foto- 

ihOP. t:i6A West 35, N(IW V tirlt. 

DEVELOP Tour own mDrles^ Tsyertsl and 
negBtlTe-posItiTe Inatriirtlona^ 56c, MJllo, 
.im ITyrile AvO-, Prpoblyn. N- V. 

FILMR, Proleclnrs. 14c coin for llati. 
Capital Product Eanx, Ruscdale. KBUsaa, 



RADI OS^UPPLfES— INSTRUCTION 



MAKt? Biraple long dlaUnCe pocket ndlo. 
Np tuliOE. No hittetlet. [ieception over 
KundmL of miles reporied. HuDeraeniUlve 
MoloiBlle (Tystal ami Ingtrurtlonj, S-"n! post- 
paid, Melouiite, Dept, Ei*. Falnnount. 
Karuas I'lty, Mo,. 

''RDDHOT'' Callfomli jiuper quality 
rryatala. 3 for JSc. Beat by test. Cryit'al 
hadia CBtrtpsFiy, tTIrhlta. T^ansa*, 

Lk.VRM rUdlo^Il,40 per lesson. No nb- 
llgattorL No rulea to sign. Afliseurl TW'h- 
pLcal Achocila. ItK,., 996T N. £5ch HL., 
Rt, Louis, Mo. 

ALL-T7AVK Radio kit. (1.55. Full In- 
slrucllHMii. ^eoutity Rsdig^ 3544 Webb, 
Detroit. Michigan. 

RADIO ExpETdmenlcTS and lel bulldeix. 
Pans aPHl hits of pnrt^ fr^r the Kla 'Witio ,13 
A"oU Farnn ppt, Lconomy Thfee, FLte und 
Four Tube Little Giant, AiRb Uadlo. PoH- 
ihle Battery Ret and Melal Lotator de- 
setilied by Popular Meehan Ici. Lund ^lan- 
ufarturlnp Co., 43 E. Ohio, Cbicigu. 



R-ADIO EnilnFETlPf, brtidciatJnf , btll- 
IIdoi and police radio, serLidlng. mrttine and 
Morse leleyraphy Uught Uwourbly. All ei- 
pensts lew. Calaloc free. BoJge'f Jnatltul«, 
Awei HI., Valparaltn, Ind. 

AUTO Radio noire Bllmlbated. Throw 
away spariiplug ibhpvtaifOr*, Hpecial flILer. 
easily Installed. (2.66 poatpaid. Radio 

Ber vleo. K~366a State BtrC^f, CMntEO, 

Radio. AII phasea. Amateur, ihortwave, 
experlmenllne, aet building, broBdrasIlng. 
aerrlclng, etc, CumpteCo llat rj^nmci^ded 
books free. Popular JlechanlrE l^trS, Upooa 
C35. 206 E, Ontario EL. Chlufo^ 



MUSIC AND MUSICAL iHaTRUMENTS 



□ FORCE Wade'* Cortihu±lrert old time 
dancB Lunr.i, violin and pi abb 56t- Harry 
Jariiiin A Corupany, 43 ^btt lilKCt. Tg^ 

ronlo , Canad a. 

UfTED^ 'Rebuilt nationally Knuwn Eitstru- 
ntenlB. Bargain pricey. Hupply UruLted. 
W^tlte at irnr-e for InfcrualLacL Tom Riuwu 
MtiRle {.letupany, S15 South Wibasb, Chl- 

caeo. 

POP1.^L.An fiheet mualc, asaorErd, 36— 
(]. OrchesitFallcifu 16-^(1, Ellvennan, 4363 

Lawrence, f'hLcaeQ. ^ 

RTlItUlLT rtand and nrehestna insiru- 
mrnta. Honejtly rebuilt— fully puirantee<l. 
i'aUlur of new Irutruminli on request. 
Weymann Company. DipL. M^16. 13th and 
Arch gta.j Phltid^ljtfil iu 

AMN'G W'rUors opportupily— ‘phnnognph 
record of your Bang, cauiuscidpU (iualul 
xmcLgetnentB, Free Irtfotmatlen, PtrAuiOiiiHt 
Song Hecpidlnji Studio. J-1. W^atnef llros, 
Ttnatre |tuili1iii)C. lleUywritrfl. Calif. , 

PIANO — Vdcb] irom fnicn melnly, (£.06. 
Publishing Lypo prrliestratiuni, (5 tb IlS, 

_l,*e. 146 JuiLOn, Pyrarusa^ N. Y, 

i:^]Ul POSERS, Verse— musk. Itriniant 
epportunlty. Write ImmcdlalBly. Vanbuiofl, 

flit ^frClurg Bldg . , Chlragt?, 

gQNOWRITERS: Oririnal panDi and 

melodlBE wanted. Square deal, Itgy Alien, 

Kitiihel, Ind. 

J,^ZZ Piaho by ear. Mali (1.64 bill teday 
for new. magk. guamueed cpur-^e. Holly- 
wogil Pjano tUudloa, 4S42 Sunset BEvd, 

Hq] tywaml, Ca tlfoml a. 

NONQ WRITERS Wanted I Puldiihlrig. 
h'nijdri.Ftlnj!, gpcWidunitlca. InfCriTlHattPn 
free. “Song Scryke.-" 714 Ckraeaa Street, 

Tampa, Florida.. 

i P,VY Oath. f>ftr f£>Af poeraa or music, 
J. %V. Karlc, 146 M'esf 4ind. New York. 

VriD Can play your faiorue Inatruiuenia 
In 13 weeka. A Canadian method. Pcrumel 
aupervlalon, polhlnr mtschanlcal. Many oul- 
alandlng sucresscF, Tcnn* for rourte tn^t 
ihstruiUent. Fcrtnlrr "Music hy Mail"' *ept 
free, Marratisa Music rtalmijl, 1347 Rleury 
frt-, MonlTcal, Cena4in, ^ 

DUO-FLKX RrMls for Clarinrtl. and sil- 
nphimr-s eliminate i'uur r«Hl trwihle*. W'rlie 
fw circular, Duo-fica Heedi, l3o4 Itt Ave., 
Evaatviile, Ind. ^ 

KONO WRITERS — Get pH the Inalde fafla. 
Free boohlrt by famous Hroaiiway cofciMHcr. 
SbngwrUen Instil ute, 3UUC Wadjwortb 
AymuCj NWf York, 

NEW Deal. tVeitft Ses|u4lm KopgrUefB 
Bcrrlce, Btkrman Hrihch, L^s Adirtit*. Cillf, 

WANTED: Original ppemf, »nH, Get 

pUf pruppsiflon nrBt. >fM(i PublJahetB. 
Htorflu Bldg,. Partlandi Or e, 

bong WHITING, Good mone^ being made 

from tqngi tltrpiigh taltlnc pktuFer, TaJlo, 

phonograph, music puhlliherx, “Hit" writ- 
ers revLe, arrenye, coniptiie muak to your 
Ivrici. lyrlca to your mutic. IVe lubmlt id 
stuilloj and oEher markets. Free leadink. 
Send for boohirt, UnlTcml 8ong Bcrvlrt, 
471 McjfCr IlttUl., tlglly^MHl. Cillf. 

SONG VVriiert. Rend for our "Publitb- 
ing AgrFemenL.'" AlcICinley Mmlc Printers, 
1561 E. 55th at., Chkaeo. 

SGNG Focmi (rented, free erimltiatiun, 
56-S6 plan. Bong Bureau, Salem, Ind, 



5 URVEYINB IttSTRUMEHTa 



GUAn.ANTRRD Factory rebuilt Initru- 
menta for rent (wlib purchase optlonl or ule 
leash or terms I, Largest Eelccllan Ip UPlIed 
Btste*. Ten day free trlsL LLhCxal allow- 
ancs for Old ItLiiruriinviB, Have riipttey Ity buy- 
liin hirt?. Writ* for iKwIUt M-916, Warrw^ 
Iv night Co,, 134 NgGh I2ih St.. I'hlLa'Icl- 
phla. I'a. lifanufacturers Sterling Tranalti 
and Levelu. Ileadquarlei? for r*paln any 
make Surrey Inr InLtruuLCPls. 
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OPPORTUmriEB 



JiliW Mfinniy THiikfr up 

TfffKly. ULr [irniiiUiei uITtrtd ninkfii nil* 
liMiierd Four ascnCf. yuu Imay dnlh* 

(rim:, (jainpliiif iIpUSIn 3.'ip. norlh cUillirs. 
>'liNrko. :^t. Ciitif WI>or*l. ailchLjfiicL 

tfrAHT Oirn ndhcrlnji Euimir*, 

T«nrtlilllhi: ueLbl. plalfld ■rtlrlEBj BulopjirCS. 

lahlrwiri!. iinrHirf QTF I 

iavnUiMiid; for porLoblt^ bfHmi?' «JlOL. SpiFoklC, 

i^lafrr, 1ST■V^ Ma riiHi. Indlani. 

Bwiki mail Drtlrr lutiiLiii'Aiir JLiUbe 
nrurh fLucnp. r-} 

HrpijfrFtTt. iVfw' Varit. 

:M»U Mahlnir Turuuli^, 

iLtom^uro. Weldc, 2^111 Zviiubia, Dfb- 

vpr. t-QiPi-ailu. 

CjH'r Loll or rjmll^ Mnm'y iniikini; oUtr*, 
«Lp. Your name jn Id-pOiiO ;!^Cr 

IlDswa. A^'ll fllrnthadr. rinrinfiitl. 

Ol'l'iUlTUJilTtKii idtur 

dupllmUor cmiiplOle tn.UiL I'rbEltahtp '^•.uIl'I 
ritfhlj! nELtIMr -MiiLJiiLLinfr F.U-lcl^, ClcL- 

E inp j [ I , 

U'UKl.U'V IJili CMTcri, apiiarlunHlp^. S k’. 
Namg *i?ur InlermitB. Mu ilin am . dluj'l nngtj. 

Urliiiiette, L'aruteUtEaPr puEiLo 
Ehiia, tukLcod nul ibJt-hiEnEii. iMif Ljkln>^ 

IMU |lij(h SL^ Sprlciedfld, Otilo. 

I'D^hT ItiLao ncir^ paCniUd uil-^ 
itiaon nttiTlinwiii : rtillar, ibni tVhvli'^AEer 
4 ton hreniHi^n lupplioi. J^crurt^. 

tuiyj i^tnipis. iJflitJU ftrt, Ynitri] 

IdntyUn Avfr. tTikimi. 

LlilAitN ArrDLi;iL rallcrLknir, OlhjiI laccinir, 
nuli'k rcduEti. IntmatlRit iKKiblrl li'4'c. 
XiElofia] i'oLIcclora A^iwlatluDi No^aik, 

Ohio. 

luua lEiKdtS, J''iuinnulai, hiutnc^d plaltal 
tlmrtTxliwjkiro, JlflJ — UUh, P«i ^lolnea, 

tunl. 

hTaHT .^lall budln^iaj ttL'jiLiuiiiit'i $uar- 

MLKd pl on a'ic. llaiH , Oakfur d. I'l^ 

ijliKAT OoiQi'ndt no coiuprEitlan s.rllLnr 
iraodardlDud i oUkcE Inc bIhiip. 8Eurl a 
Inn builnrEii. no caah racjuIrriK Copony & 

Kijng ^.’^|. Miyjni rirntm*;. ^Ttdili nn. 

MOSAtO. h(>pn>dure th(> bu^ilet olT 
din lillF- pmtraltf or yr>ur frlrnUi 1n 

mltmd inirFiLt^ FulJ InjErudlnna 1 dol3aF, 
jlppalr Pl-udio, ]C*l;t -n ffriiri t yi."tr T^rii. 

-VTOSMV Miklnn fgnPiilaPr Four nvrn 

bcKi. KtirEi 1 budlne^k from yiwir iintnr. 
l<'r«« {'aLitiiiiaui:, L. H, nlil, 

HwHnlway, r^hkamL 

KTKAIIY Cnah IncdiKi? redlLrarInr lulrrora ■ 
tTploEloE' '(Ixtiimi, Cahljfn-irr. bayy fiEtary 
oialhmlE. Kip'CTi'Forfi unncvEEBair. ^akr oul- 
THa. O-TuTti'Tn HP“K4 HJiiilind, l>EtroLl'. 

Mlfhlg atit 

Vt'AYtt To W«a9th Maaayslri^, tlTg, 

]llliinpii[iolla. Minn., 9th vt^T. TLpj. |i|ana. 

fanuulaii, itheini'N, Itabir wark^n' c|ipEirltJ:- 

nlEka. T hTfj n i onthi, 3-it. 

MOlEKItN >IcfhOd brLnpii bLoidy InrnmB 
In rlmrlBE itlalElni.' buiEinfsi. I'lrtlculara 
lor ita-brp. 01 * 1(1 PuEiTkIdna PniunaiVi BE*- 

^Llln-A^ 'flwonalii]f&4 X. i’^mr, 

I^TAHT Link liuiLnead arirurJima. KfEtj-' 
thlnp rurniiJieiL No canraialn(+ Miyvi'OiFiJ, 
Itraadway, New York. 

I-ltOKlf Wlih nrw ipnjcrurta. >3a!hr^ 
Tapeat. tluarjinlaaiE rot'bmjiu. Miirr|*| ](rli'('4, 
Irida. IlljtKcii falalOE fra*. Olhdiin. Cheni- 

JjF ]lP-4T<t3 No. Hiflne. PhLragri. 

1H(3 I'okUa 111 (not In- pnipraui*. Mlamp 
hfln^j f Oilier, lliirdwk. i'll? ratncll, Chi* 

™F9 , 

''KKY to iluilnrsB OpporEunltlr^" frrE. 
fiOtidaLl rtii!OiaaiL.j.'. lEn* irrHJ, W ap Frani'hco. 

AQATKS-”lnlarnval1on on euttlnEr ttolLh- 
Ina, makinj; norciipar? npilrnnHinl. Hend liSr. 
Itouah liiata ■nortnirni II.OP. Morkel Co., 

WillMun. P. 

flAtill InrojDE'. Xo cinTuiilnr. Ilune, oT- 
Ifce rrnaprelui ftEO. Bluhni Co.. 

Hlrr^-p|1 . M IIcb City> STmtani.^ 

'‘^V|A ILBOX/" Xatinnai mamr.lbf of mall 
order work. Slily paaei bonH^-bLtilnefii 
planBd K'hrmrB ff(£ Ideaa carh laiuc. Eie- 
r-rtli how BparS-lUieburh. Mofilpoinrry ’Waril. 
ebcr., n>4iln mlHknH frorn ipipr UraiD iLarl. 

Earnpk Ulr. Troy. K. N. V 

QROIV MunhnHnu rlrlil now - a Bieiidy In- 
nttoe — In nail I r. ahtd or Biahlr. LirlnsIvF 
new tnrtr#**. llljitfr-r. h(He-t. rmirker crops — 
mwB motii'T for you I \%‘'o l»by, Jlnah frrr 
Ainerkan %fuihrinm InduatrJdd. hepL. 14-t. 

Tnr~nln , Oni, ^ . 

POFiTl'AllQ Ad^frl?'^lelF lEni riijEi, WEiir e- 
port. rouLalana, brine i btidt pri>|iO).]tlEin errr 
rttE lyrrl, 

LAJHitr ITirfUn wlicn jnu learn Knir-Way 
ahiiiid eitrd lecirrinn. SLifii lirlnga initrw* 
tluns tfiflt wake j'nU ioilHiprndLul, nmno. 
Poilil llux ]T, Verdnn. (Joe. 



BXD Financial worrlri tvlth lionEil. leetl- 
IntBlEi protKMiit'Inui. Lartalld r:u aloiiip. UL'la. 

1J7 Itrltk Be.. iHi-hrjun, I'fhiia 

11.1 111 ijtlXB — 1 'alnL .ipruy ouint. uujollue 
rnilne drive. Terjtu — trbL. Helm Irk PaJaL 

j*Pf.ay -Kinhanro, >1-1 (I-Vp. Tray, (XaLo. 

Lr.AltN FLrijlile muJd lunkinn vrLlFi our 
!i?ynE hel k lIuhlHur ComniHltLnn. Lmipendlve 
rolil r'ttraif- l'h|Uflh pure njbliyr. Lcam 
*iknv.n-|i.|te cgiupn*iUon nmrliklalnff for titn'- 
elUi'K 4mE| ilrr'iraHna, Nim mrlhodr. Xeir 
maieriaK fn-c anHorE^l minne and nihEifr 
Bijrplea. llluiitriikd Mteraturt. Cowell In- 

It Itjjte. n rayElnjr. iflch. 

”%!AKK (IPU To J.jtm weekly In a tuaL- 
nriB all your own. Our syiLyiu ipeL-lalEy 
(najturicLItrdnjr friTm Fdij Ihl-d opporLonlty. 
FrcHf liiKik eriilu-lnlnj cierythlnji. Nullunol 
Syleotlhc l4llj(ir*lorieiK IfloOlV llroid, RlrJr 

njQi-iJ, A' ft. 

■pjtOf PblElT V^'' For- hufiie workura. ThS 
PHRV niuruElne. Hamule, dicue. Hlariunre.. 

1917 N Koiinfr. I'hlravo 

'PllT'JNTY .Sew ioft^«ffol iiialloirfln' [mmo- 
xlElcmi. J. Uoma, MttrOpoUtin, Ctil- 

ilMH 

\|Ali. llrdrr miiilnt^Mi yuur bla oppcHTtunl Ly. 
9e itnuip bridjji dutalljr fileifarl' florae, 

milfl llak. ELmIrat N. Y, 

"TL'ilN IilcB-i Inin ra;Ji." Free ilelaili, 
aTirtlnrt.r^L gan tkmardlnoi. Calif. 

.lit J iFil J.lL .^lapUlE p-antlaty ttoatlnii, |n- 
^Lnii'-I lon.^ rmcrinjf wihhI oi- eenmnl rtoariiid 
fit Inch thick, fireproof, all ealaru. law eolL 
ornauicnEuI raillntr^ EonrrEte. pladter. papkr- 
nmi'hr, Airdcri furniture. ilaUiary. flevllilo 
riiuldi. narlJriiJare fr». Qbrla. Uahler, 

Flniorat, fj., T. 

FilKiJ liiiCJhLeL dcHErJljed KT plena lor nuik- 
ins 12iJ-£lfiiQ WEchiy. in home or olUce. UubL- 
ncai of your own. lOlle Co,. 3t4 Orand 

Ne-ur Vnrk- 

J IVaNT Tfl jemi you tiruoE of the won- 
ilL-rfuJ ngltlnc power of Papulur .Ucrhunlci 
ilASarino'i clasnlllecl pafei. IVtuiE'] your 
propojiilan if ^Vrlte me tcKlay. F. W. Jcihn- 
jon, .Mi-nisEr. CliidLlSril ALlverliilnB. *1111 £. 

f>Wu.rlo tfc., ■ rhlraco. III. 

I'L.inTFX ImlujEtlea oETetB ]ndu.iLrlDua 
luen an opportunity to elarL a bui^ineu cif 
their awn, munulecturlnr art ■tooda, noTOl- 
llE4. Bou vcnlrB. rlr.. in P1 b><IcS and marl Mo 
Pnltqllikn .7r ■■■■IrrEil nipkri II artlrlEB- 

flMljber iiinulcU furnUhed tot ip^ed pFuclur' 
tiun. iainall ImeKftuent Litinyii blc reiurni. 
You are lujt In iLtne for tbe liLic buol- 
neii. \Vrilo for Intcrejtlnr Ixiukl^t malLtd 
free. Pla^m InMujirk-i. Hept. A, IuSj 
tVasIHouroji .lie.. New Vh tk 
iNl.llL (lELler bualneas la your upiiuriuitLlj^ 
Slnny benan acjiafl. now earn thuu<iind« 
yearly. No prFdnnal ranlecE. IloumJJr'ia op- 
porlunilJr'. Hare Liiil over Gd ycira cipcrf- 
encEf will help yau Huccccd. Bcitd ifiV far 
valuahle liouhleti. none frra. B. Bneniicr, 

itu South 2HU PEHLacielhMi. 

fill Kill t[ ML livtutt wlU furnlih furmuLua 
and IrDile- HEcrela. All linea. Mats free. 
W. L. Cummin^. PIl D.. 2il9 Garduii An.. 

Jjlvfiriisc, N. V 

KFJJ. Itv mall, [tonbci. puveUle). lEar- 
RaLml □l,|; prohla. Farllculari free. B. E]tfO, 

.naiii H- lieiLEiMiTn, lltil^aEQ. 

"" no 1 1 KJ [ tl It ^ Ihkpi Ins," .111 lance. Oh !□. 
prLtiti (1-hemes. IlIeah. builnesi iliLrleFS, fchr- 
□iLilus: ufniieri — fUl.DDU to I.KI-.PIIU reiiarlPiL 
3Ttb year. fl. HubierLbe now. i$Li uionlhy 

sprrlHl, nitlv .tPr 

“ Tf’hN Hr-rap Into money, trani-rirt aid auto 
mneratora Inin A.C. roneratan for auto ra- 
Mto. cuiijp and Jnjntr lliilii Irtk. pnwiT and olTier 
UseiL. Cajidilele InslriirtlbnA tl.blf EJUstlPBlil. 

Popular ^fechanlfH Preaa. Boom 2(10 E. 

Ontarln Pt., rhlrigo. ^ 

OI*yiX -S k r.(/ -'■na k In e ihn[i. Aiari □ per- 
i-nanEiit nrohLahtc- bu(lne-.i with H small »inb. 
Xn iklll necessary, Write for nan Indara- 
Ue Idler Mfr. CO-. 4tl E. Fort. Uetrolt. 
Ml chi B i n. 

FRCB CLrrulari deirtlhlnB hOW yoU can 
TnakP htk money in mail otilrr liulinris at 
ItOine In ipai-e time U'rlle 101 J 47 . Mall Or* 
dec tniilLule. PUB -IF Man^ Avenue. Dri’iok- 

irn._X^T^. 

ni.vItT'KllH: likdanarc; best. eheaueiL: 

fvTr Eacmi. C»|lbnlal Charter Co., tV 1 1 mini* 
Inn, [lej, 

sr^C-CKEEl With your pradurt.i. Lram 
linw. PoTitLulaB. I'rarrsiEi, AnaLvtJeuJ 
Ice. Calaloji frEO. B. Tlaaily Co., tl'aih- 

intdnn. TI- (?. 

fNVKdTJQ.lTK Fma ralilnt'^a procUnbjlif 
ilile line. New hnak rap I a I na j nd llloiiratre 
cverv phBBP Of lubJOri, Ciwrra vrrj’ Nteal de- 
veUWbienK Biicli. as pEani of court ruct for 
pondi Mhtblflal'toti frosf freder ami fly trapa. 
EcLElnn ulhcf Ufa EvChI c I nt r I ca I I. v , aLm.i Ihe 
rnly |HMy, b new nii'i-hahErRl Feeder. f'i.lHt 
Eioitiiatd. Punular MKhanln !‘reia, Ilopni 
C:;7 j. 2ltn £. (JnlBfla KL, ChL' aija. 



HONEYMAKINQ OPPO RTUNtTI EB 



|tl1Hli% PltllFIT. Yfotd pLaijuei. lULuei. 
novclLlei. etc. Uic Jrinand fur Xraaj tradci 
<junuLno rubber molda lupplled fur p-peed 
[rriMiuctlon. AmaxLniilj low pricei. tV'rlto 
today. Btewert'a BLudlo, 3JQ3 IV pit l^lh. 
CJi I I P kuL 

.1 V .\XCK YouneJM L*m Uljs miHicy 
home, [lut-ilooTP. anywboro. "Ituoine ldra. 1 ,'' 
fme offers fi-eJp you luccenid qulc-kly; tO 
vrnlP. J^Eart now— E ieimtjctI Kaw Idea fietr- 
li‘B I'o, , U. 17 -A Bl^vE n th _ATCinuf. New Yoclr. 

ESYIia iEHmey ritun old innir lube*. 
JlLuni. aiie. AluticomaLH. F-IO. rinelnniU. 

MUNBY MakLnji plena. Jlaok of |bQ 
pRE<?j tl.dCi. Kaj^pc, Biix piioeitia. 

Aria, 

IMPMkWuKKB AJaroEino— ailed iiLtb 
pcntlEehle Ideal 1 3 munlhi. £ire. itiilliuerta, 

tlnrlnnetl. 

KILL For tiiortej — .Malta Up to 17.7 wookly 
u a iirofeielonal MterjLiloutur. Vout own 
hualneai. Cuiloutecs ev«ti'whi:|-e. ily (ipsy 
inrtliod qulekly a how* jug lunv. Frep de- 
la 13 b. Thamai, UiiutfBr. 3QjO t'aiineri. Clll- 

e*go 

To Win you nmut "do MJiicthlns dllTcr- 
enf." partliiuiAi'i rntfi. PuldEnlirri BbIim 
C uinpany, Box A Ei7, Xriann. rroorklp. 

imi ALilNEY MAKING i^aiu 3uc, ilt Lan 
IliuJncM Cluraiu, SiSl Bertcau, J-ilrahuraL 

Ullnajp. 

KOIUT Malilhk itnnti! Uperalo iny- 
whETS, iFrea EMani.} XEt.]«i*l derricci, 
Falrvl-nw, Blrijilnithpm. AUIujub, 
FkblL---A[oner ibikinK tileei. tlerchardl. 
1&17 V V. tVr lBht, Milwaukee, Whi-ocLifrt, 
LK.SBN Alirrur, Lranaparent mlrrnr lu^- 
Jiyij ...(A.00. Karhj S utton, Pnif ttin n. Ijl 
yirLi.toS'fi tlneinplayctir Bupply prln- 
leiri. lub-fEtUnT Information (lot' man 7(1 
jobi), Keep vkillarB paidl wd mi ordcri 
free. No aelllniE- (Htamp brlnua detalli. 
Co-Ondfitlfd l+ervlco, 77 Bwin. Buffalo. 

V 

FLANCt— Foimulai — -24 Auanutlei;il moriey' 
nLalcm. S^. ].0Ef«iii, 123 W. 1]5 Nrw 

Yurk (Icy, I 

AGUARLLMIB Eiiy bi rritiilrijel.. Copy-* 
r3j<ht initnicdoju: 19c. '' Andurlntn," Fuller* 

tmh, ]^B- 

BIG hf-uney at hiun* [M Elina auto luirlp, 
rcflectprB, lulrron, chaudeLlfCp; hy ninr mrlh* 
01 .I ; rXp-crloiu'e unnecprfjarv- CutflLi furnlihaiJ. 

(■ununclal Co. , A>e. N. Decatur, 111. ^ 

FIlEb llooltlrl ileacfllhfi P7 plana far malt* 
Inr f20-tltltl weekly, In home or aJUne, IjupI* 
neia *f your onn. Ellt« Co.. ZL4 Grind St.. 
New York. 

nut n.AN4(. rm-muliJ^. Jdtu. fiUc. lloi 
Jill. It Itemize. N J. 

CIGAlld. Piviltahle. lelllnf ilealeri, LiuU- 
viduila. 3l.2ii britifli -'rll rljfera bfli 1 
niat'ion II. II, Direct Be lea. 243 Firffi Ave., 
_Npiy^ Yorii . ^ 

now To Identify and drtertnine I'nlUe of 
iild prrclnui uietila. Where fti liny. To 
wham to aelL ItclJable and up-te-datr (nfor- 
niallun. C'ompIrLe Inatnic-tlcmi ttnly tl -nil 
nonpaht. Popular Yferhanfei Preii. Uoum 
I'Tta, 2Q9 Bp GnlErlo AC., CldradP. 



FORMilLAft, PLANS. ETC. 



FOOT fipeclalEjt'i aectet formula — Over- 
I'omca util let n foot, callouiaa, aoft eorni. e-x- 
neaElve nernplrEtirm. ofTe-niiva odor. Fonniila 
S.nc (sUmci, Crtiich, 5CI5 Ho. 12c h St., 
Pekin, 111. 

FtlKlUL'LAH. All klnd^ Diiannteed heiL 
I’aiuloE. "Kperlml OlTsf Frw." Kemiro. 32, 
Park 1tlitue.ni. 

CmXEl^E Cookery. MlO pTacttra.1 reclpei. 
I'nldue. 11.0(1. (.'rea.n PuhlltaLloni, llnno- 

lu lu. 

Id t^PLK7XT>II> Formulae, autoiuablle ipe- 
rlaUlajp II.OU. L. LeBlant. Box S(I1. ML. 

A'rnuin. X . V. 

FGH.MFLA TrouhlciT I'Oiiuetb-i, liruiri. 
('hiimlea! onrlneeF LreiLi Innulry indivlilu- 
kUy. t'rp» rruporLlonate Ln rejeirrh In- 
i-ulml._^ ffancpck, 2H(! 2irtb RtmL, .Ailorla. 
Xeiv YnrTi. 

MONBY Ylhken. any formula: tUc. 1' for 
ll.nh Formula. 90S IVelL Prairie. Taylar- 

vlMr. TIlIpnG. 

PBAtTICAL, INnlltvE rtiH mukjrer fur- 
111 ula. No Bcoiirlnk. Xo ndds. t^pcelmrn, 
partlrulRM llC. ITarty Fri-LTifeld. Ill ark 
fyuTtb . Wln-pn ilnr 

BFaCYY FcirmuldJ — Ten for STtc |cotn>, 

jlinim. 9(i:t9A HH SI., Jammlc B. X. Y . 

FORM EL A Hull ft In— Year Hk. TVrnHi*. 
2 ; Stilt ion a. Drooktyn, X. Y. 
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popular mechanics advertising section 



2-1 HlimCTtP. Valuable houi!4tMi1d nnJ 
bfliuly feruiutas SSc. Utl^lfar CUr. 1^4 
II u!ihkl]l Hticcl. bajit em, Fen n a. 

cLysKOUT!' icl.aCiQ fioplea ISpmul* 
nni budlnrsi olutl hook 5 Hh each. Jfln<- 

hrltit. Deg Mol.ni?j. Juwa. 

M.VK3': Miiiiey. lloiue or truTtHtiE. flell 
[uy formula 'Otr luanufuciure ynuriittf. Cain^ 
p[etO iiiblrirtLaru. One h4Ic -ft day $j.OO to 
>lvl:iey back lEuaranlM. CtiemlFt, 

Piji 5H3. Ngradi. 

UKLJaULI-^ t'ciriiLuLast and sclent 1 He lci- 
f pFiuiLt lon^ raUlOC. Ohurch & GilJe Laboea- 

torlcH. iMarisaa. 111. 

sao ^KJ^■|iY^I.^KIXO ForuiUli? 3jt- Dp- 
wrEiillve literature frcCr Hartey Teeplc, 

yectttu'r, Indiana. ___^— 

PE0FF8i<i[l>NAL i'heinlal olTcri Itla tPfT- 
icea on aik^ <iuejstl^ cif dniEBi cwmrtkn. 
poUibcEj 4 tIbPtlr». foods, etc. tl.OU per 
fennula.. Ineiultr treated IndivlduaLlF. 

AddirCfia Fader^ ^2 Blverslda yrlye, ^'bw 

York. 

OoaranLeeJ fo^uLaa. Bl|j;m 
oalalotf firr. Kjir^ial prkeR, leads. Oibeob. 
j'hpiTilBt. ni>^l~EJa No. B ac bie. ChltiJO. 

tJKNl’lSK ManuTBirtuT^ri tornniifl-*. Na- 
tionally adrertkied product*. All faRl. seUerE. 
ADD i'a U00C% prom ruatanteed. Wholesale 
prlcei. Klnrt iwur. Llita free. Thcrmu^l^ 
Worta. I'ptHflu. Ill- 

AXY Ttadurt snalytaT qualltaLhely, 
JA M. Duhln LBlmtalur)', Ififl Sa*coa. Cht- 

capo. 

OITAUANTKBD Fonnulai — ^W b tend »*n- 
pitted samples. Spedry What 3FP1I want, 
jUlBaaenB Prciduota, Bu* it73. CeUlMtnis, l>hlo. 

ANY FcjfJiiii]* — (Llstj elghi fennu- 
Ibb— lOfH TIiOJ Clalluao. W'Ukliubu rF. Fa. 

TWtNTY Prodlable ■ makt'tnd’SeH''’ for- 
mulas^ 2:ic. International AE«ncy> Clncln- 

natt. 

Grade foriDulia. Guaran-' 
toed, Sead (2.PD. Mention kind AUllPa,. 

tiara Garttetd, St. Lo uie, M O. 

aOPD FOHMLTIjAS. tiaite TgJumc Jl.OO. 
110 nr^' inwteyotaElriji formulae 20o. Ideal 

jitfiic anon, 1*1 rk Btdgc. il l. 

FOU.WrLAt$^HUElM*» Itkaa, Llleratuce 
Tre r. IlcEfprt. N. Kealer. Gtiioaga. 

8*LrtJCI'JliU With your produetB. Loam 
hov, FoFrdulai. Proceasei. Analrtlcal sen'' 
]f(. CatiEof froei, B. Tharlj tViBhlllE- 

ton, 11. G. 

F0UML'L-A8. Facts. proceiBea, trade 
BBcrei;* Jn i>r, Brown's Book el Formulas^ 
^SO psEes. Price, nuetpald |.1.0ty. Ocilvte 
PubllshlnE Co.> nose Street, l^ept. 

Ngw Tork. 

TEW'PKD Forraulai — LarEcst. im»t ctKO- 
plEte Line. NeweM — auatinteed. CalalDf free. 
Grlnstcad LaboralorJ. fidWard^rllk. ^liHwls. 

t>r tented money maklmt idea* 
for horaiB. sbop. farm. Bond for 11 e 1. Il't 
free. Popular Mrchinloi PrciE, BOOai 
SCO E. Ontario BL, ChlCifD. 



GHEMIStHV 



NEW niE catalof- Chemical leti, tnkniw 
Ecvf»e outhti. labotraLorr. bioloElnl, obeul' 
»upplJei. Approved by a^eriWOPtal lab- 
oratories. P-perlal SP day offer. &end 10c. 
Wlrtft. I3IG Weat a:ird Hi., N. Y. 

BBGOME A trained CbeinlaU Kam bU 
moneyl Ettulp TDur WD laboratory. BupplJea 
Bs Imr is lt>C for valuable eiti- 

Iwir KemklL Chemical CdtpotbCIoi]. 135 F 
JghTwen Styret. Brooktyn, New Tnrk. 

JOIN. Aracrlfan Antalcbr Chomlila Bo- 
ciety. PirtlrulaFU. naapaiLpe 1#C. Iflttl 
Erector Hr^mre, Ke^v Haven. Conn. 

FRtlE Inatructlon* r<ir coPt>ef plntlns and 
etchlHE on meUil by elpctr^-rheinlcal process. 
Write at nnce to Tl^e TVrtct Chetulcal Gd.^ 
19 Pnft^heg:' Avenue. llager!<tQwn. Maryljud. 

CUKYfTGAL Bet. Perforins JS einerl- 
luenti. 2Sc, Flcltebcx’s LiboTBioriei, £ter- 
et t, M SEBj 

CB£5fICAL3, LaboretDry alhasware and 
apparatus, ralnloc CP. Jllotoirical liupoly 
COrr llTi) Mt- Hup? .\re. , HQi'hester. N. Y. 

15.DD0 PROFIT Maklnfi formulas. Fal- 
low Eiut and KUioy other; ; Accidents and eiucr' 
cencle*. aErfculLure, allu-ya and ainalt^am*, 
artist's niaterliLsi bcvcreacB, eementsr Elves, 
pastes, muclliars. bleachlnE, rePoL-atittR. ml- 
nrlnit Inetals. dyeJriJi e1n<i. h^at treatment 
nf metal*, household fc.iroiulaH, ice crea.m, 
ci»nfec1 Loitery, chcwhiR elioi, lapidary work, 
eirtcrnn InatlnR rerntln, tii hr Irani s, naJntE, 
larnlsbea, iihotofirepliy, condlincniB, canning 
formulas, rubber, soon, tandlei, antdcflnj, 
toilet preparations, perfumes. waterpiPodnE, 
rirfpruOhnil, Writs nff tnalfrlalf. I.i.50 iXJtt- 

liaEd. I'apular .Mechanic j Pre*p, Itoo<o pitrt, 
~iDD £. OntBrlo 31.. Chirafo. 



AGENTS WAHTeO 



MhN Wanted by shoe manufferturFr, es- 
tablished til years to take orikm for re- 
markdljle line of hlshest oualily dress *nd 
walk niHHS for the cnlhre Tamlly. IrK'luitlUR 
special itAraHlins as luw a* tl.Silt. l>i>iKl nay 
BTCry day ahd yoUt own Sbofv nl factory 

prlcc’V. No ci[ierien(:( necdOLl, b lUw sales 

oulfll fiH>e. tl'rlte .Wii«i 8hoC Jlanufm'lgr- 
Ing floL^ 1.le|iit. ^lltQ. C hi ppe w a Fulls. W'|s. 

mux: 1EI£ faminiu tiatly. ^proEcnt 

manufacturer tndujtrial unlfoTJUs fiu aas 
at Bt lolls, raraaeri, dalrleR. laundries, fleet 
owners, others!. IniJIvlilual ancl aroup orders 
pay blE. Letter ins free. Eiiulpment free. 
Dept. PMlU, 31 ar. ISj Varlck Are., Brook- 

lyn. Neu' York. _ __ 

L'IJR13TM,\!j Uaide. 8etl 5D aE^orierl 
[ruliK'retir fublcrs, nurur Imprinted. St. DO. 
lilEbOEt tRiiniJilEEion, 8auipleE fr«e. Dunbar, 

X'ew llrnnssyrlrk, N. J. 

tS.DD IIUL'ItLY With new, scienliltc cream 
that irendh ai] cloth easily, ttuickly. Inria- 
I Illy vitltout needle intl thrCadl. Blands 
launderlnji. Free sample. Bow-No-Mure Co. . 

Dent. P-74L Cincinnitl. O. 

M.VKK Vi^vr gwC). tunHluclk. IrLuiraitteerl 

rorniiilka f»r fati sellers. CifalDH fre«- 
ICemiro. 4D, Park Bldae. 111. 

BOSTON- Ofl.VLI,i’:: Latesit ivjgue In par- 
lor- caiurs. Kvrrj'bmts' I* lanplnr. OrlKihal. 
Fine protditLtioh for acentg. Sand 3.V Inr 
samplr copy. .^ddrWE The llasdob iJracle 

Ch>.. 1103 Silll. Boidon. llnsia. 

Jd.H.? tEOrKLYI AmsalnEt Nn-Flata daes 
punctures without patching; makes tires 
puncEure pruori Inslaatly — pcnnBnenlly 
Eeals holcB niadr by nalH, de. BLe seller. 
Free i^aiiiple nffeT. No-Flatit. IKpt, F-lf2. 

I'*|lqi'iitnat|. Ghlp, 

NKW Scientldc cleaner. Nothing like It. 
ThouEandi of uvr*. Millions of cuBlomern. 
Flit Ecllcr. Great Hpealrr. Larie prodt. 
KtcrhiFlr.e toff 11 pry. Sample free. Bm B, 

J'oole I'wnfiany. Uept. L. Betbuiis. N. Y. 

M.yKb' IEIe money; cfwumDRtonH aLlvanced; 
sell GiKKlyenr raincuats. Jackets; union matte; 
latest style. Lowest prices; experience uji- 
n40cssar?~; Mltdt free. Guudyear, DB-1153 

JT i IwB uhirf . Chicago. 

KXfUBiVE t>i!str|hutor : Trial order 

with partleular^ tl.DD. Y'oor brgllt $:!.Cia. 
.Money hack If ibEareDwioiKK]. Bur-Ltte 

flpw-jal, tludjon, Ohio. 

MENiC.\N I'ealhrr pictures. Christmas 
noTctty. I5rnd 55r CatampEii fur $1.DD worth 
sample and dotal U. idetleah Art. .Sparta ilO' 

Mcilen City. 

STRANGK lioniriE curd. SavcE electricity. 
AhpILsbeE sCorchina ind klnklna. Fur tele- 
nlionc* elEP, 150^ prohl. Kale* cuei-nntenl, 
IUk froo offer. Neverknot. Dept. 1b A. 

HasePHUo pd. C hicago. _ 

jilEN W'auted for eprfce routes. TarninEi 
tjp to (I?., lb flfxt w^ck. I sHcnd erccylhine; 
you Nion't risk a penny. AiUoiflutdl* Jtlven 
If you 4|ua|lfy. .Albert Uliu, dint} AIop- 
nmiith. Clnclnnall. tfhio, 

C.trttl Irinrtufl dally BllverinR mllrnitB at 
hoinn. I'latinE autopart*. tableware, eto, 
GorublnalLon ouLdt. Write Aprlnldo. Plater, 

138, Marion. Indiana. 

GFLLOt'H.YNB Itihhons ulLi increase 
jQur eaminRfl. New ChrLstmas deaiEns, Bis 
prof] I*. Sample folders free. Frcmar, 431 
W. VVe]lE,_Chk'iBD. 

AGENTH— Enaraved name plates, number 
plates, slEna, ele., easily Bold. profltB larEe. 
Brett B ros., W' lnthrop. Maas. 

ANIaZIXG Fast sslllnr SI. DO Hem. IbDbfr 
and wer, Men and women. BEpcrlence un- 
neeessaiT. Write for particulars. Capital 
Airi, Co.. :a0 - 17th at,. N. W„ W’anblnE- 
lom D. C. 

lUD PIiOFITaBLF >rall order and local 
busIneitR plana. A. Pruitt, Elburn. 111. 

BITOI'1 Menufai'lurcFa faEcs division wanfE 
men. I'oiui^lcte lines of ilctKi aonl wock 
ihoeit for entire family. Also special bar- 
gains as low as |l,9S. Guaranteed quality. 
Good pay every day and yoitr own ihora at 
wliulrEtl« tiTlepi. No erperCchct needed. 
3 line putnt free. Write ConsotlLtate49 Shoe 
S.vtlein, l>ept. TLtft, Chippewa FiUb, WIb, _ 
8DD.1HID ARTiCL£3 Wholesale. Dlttc- 
tocy l.!5D0 jobheri St.OO. S<ni — S5q. Voi, 
R-ftnn-aT. Dencer. 

Blinw ^cnsHthmil fleW eIIII liU*teTJ" line. 
Guaranteed (o weiiF without holes rm: months 
r»y repluc^d free. Quick setl^ri^. BIr lirof- 
il^, Ha In pi ch tbppited. Benil sLiie, Wllknlt 

Hosiery. Dejk GreeptielfJ, Ithlo. 

NEW Tran.Rparant itay and nlj;tit slRna; 
k"! 1 1"— cmf lej rclallF 25c. Bam pic free. 
I,urvy. Dept, - B West BroEi.hvflj-, ,Vcvr 
Vortt, 



A^I.^yiNG Free Eift* make cu^iWer* 
OwiElaut. repeaters payliiE S4u Posl- 

tire prOcif or aaeutt eollectlns (199.00 pef 
week. Nicicia. iSQIt lljink St.. Ciitrlnhiti, O. 

I’DIWDJLN. L'rlil»ette, catmeierLp. iriitatu 
chip, salted nut niachinei. Lonii Bakins, 
l&i>| lllRh Bl.. BprlnrQ.aJd. Ohio. 

DULl^BS bally 1 Opcrale'ltomE! Mail- 
order ijuBinCifes. DcLallE, DufTy, tloTlngtoTi, 



SPLAKHLKBti Wattr flUers alwavB fell. 
Valuable 2.^0, prOposlllOrt. Free liy- 

out. lioE U3. Time* H^juarc tMalloti, New 

York. 

' HKLL'”Ntj(-l£w'ettrT Fill lln# taady. llHJlt 
prudt. Four Himtilpi. Sl.DD. Free eatalor. 
Aiitstylo Neckyear, Elntira, N. Y'. 

ND-JSTITCH — ,\niaalnE Quid iDCnds ho- 
Elccy, ciathInE .without BcwlnE; Euaranlaed; 
sure i.ellcr. Free samples of wgrfL LacKe 
tube 25c. Queen City Mfs. Cu., Dept. 
]'.Vt-]ft5. Chlc[no,vt|. G. 

jriilV KpecliLlty sell* to ev-ery liar. Fen- 
tutirant, tarern. PoeketfLiL net* hlE dally 
proQt. Free nample. Gordon Corp., 119 
Jjast . 2j[ri1_. _ Nciv ..ifoiii, 

Illti CuntiQJssloha Eellitpt prcKocial Christ’ 
tiiiis cacds annl statlonrty. K*tra hunu;ea, 
X'rw 3l tolder ll, Ctiflstbia* asKOrtioent., 
lOD^ prolti. Free album and box on ap- 
proval. tt'alla>.'o Brawn. Inc., 3211 Fifth 
Ave. . Dept. !ttu. New York. 

194^ PADFIT. Hell new 21 alL-lulder 
8l. CJirlsEJiiRK imeortiuent. ID oilKr fest 
EclJlnir money maklhf tote!), Krtra Iwiu;. 
Haniple* on approval . Write Hebwer, DepL. 
jia\(. IVertfleltl. Mas*. 

CHRIS'ni.tB Card Balcspraple. 194^ 
prohl, FaslesE EalllcU 31 folder t-l assort- 
luent, 9 other ikpms. iioouae*. Hamples on 

approral. Chilton Gctetln|i. 1711Y LlEhcoln, 
tlu.^ton. Maaa. ^ 

AM.^ifixG Invention enirraves nam-ea. in- 
ttlals. ttedo tnMrkH. eto.. gn tima. ewpor. 
CQld. Eilfer. aluuqlnum. nkkol, BaketlLe, 
SVrItea like pencil — cull like chlHel. Make 
luancy enararlns artlclai for Bterei, rift 
EhDps, jewelers, Burfeou, cantrectofs, ntanu- 
farturera, eto. Ur sell ' EnBraT-rlto'' at 
[Iwbfe your eo*t. Described para >9 July 
Popular kieflia hfet. Fte» circular. tlua]|iy 
Mdse. Co., Dept, P.M.19, 3U94 Lliicolniroou 
Dr.. Kraniton, til, 

SELL Made to meaiure raincoats. Outdi 
free- GOtvilyear Rainwear, 13 Woil 32nd, 
N'nrf Y'orfc. 

54D^ PROFIT Si-lllns new '‘5C-lh-l” 
kitchen utc-CLiil. Pei'aLla ¥rtt. Oo«ti you 
tl.DD a dozeu. ST. 29 a efoes. Kaiiipte 10c. 
New Method Co., PMM-34. Brad for d, Fa. 

I'-K,\N- 1 'LaTK Realty renliitc* old hraBsy 
biLh roont fLiIurei. auto acceiaorlee and oth- 
er metals with sliver. Arcnla wanted, 3-ox.. 
nOo; 3-OE., fl. Juatice, D94 Walnut St., 
rbilanlnliHhia. Fa. 

PROFIT WTth new produetB. 'Make, aell, 
repeat. Guaranteed formula s, Bprrial prkeE, 
Icada. BlSfCEt CataluE free. OlbFwi, Chem- 
Ist. im- iTtra X'g. Umdhe. Chica.Eo. 

£,\RN Good llvInB aelllnEt fast moFlnf 
shirt and tie line. OutHt free. 1>ohhB', S3T 
Lafavelle lildn,, PIHladclQbH. FCnna. 

31 KN— Women lu W (a daily. ScUiUE S5C 
liuusehold ncteKBity that repeals, Tliree to 
tea sold in every hame. Free lample. WrltD 
Pure Company, 31 9T Pine St., Dfiil. P-3 {i4j. 
jjt., Lauli. Ma. 

TOrtt Own buMneifl »et]inir nilk ilwk- 
Infts, llnEecle, handherchlefa. ihjclii. tlCB. 
underweB.r. W'helciale prtcei low. MerchiA- 
dlie hiah quality. CataloEiLe free. B. H. 
Hwttcrthwail. HuuHnutop . New 3~ork. 

CllRIPTMAS Gacdi! Abaolutely tines! ai^ 
sertmenL. BIe pruflti. Write for xanipleB. 
Jflobln^on Card;, 9^ Oranae, Clinton. .Mabi. 

KNtJBMOUS Profit E in a Ijusiness of ynur 
ownl Sell new Used elothinit from home, 
auto nr slorc. lUTrytlllnj rnmlihed. lllinOli 
Jobbing, X-fllO Adam;, fTilcaEQ. 

hell Am mean- made, 1994 hC9:r ifuartii- 
teeil eJn-trk tlKht LuIIpe. al-w-iiyi In nlrvnand, 
fittJ or part time; biff urDltli. Globe Spe- 
rlfllty Tom pony, 133 Seventh Streel, FUla- 
liUTgli, Ta. _ 

HELL Hterl-Alre tooth brush cablnetE. 
FcnsatloTiilly dlffcrcntl No roiopcIltlnnE 
Khcty Einan^ InUjtl huy. Tho new nareELIatd 
Ip liealth. ARRpeted colors. IJaoE; on an^ 
UBti. $1.94 postpaid. 3Ionej back Auaran- 
tee. Allen A. ?tev«i9 3lfg. Co., S12 N. 
^lichlgan Ave. , DcpI. Q. Chi c ago, 111, 

'■W’lNDOW-RITKn"— lljigfc pencil (rrlltj 
on plaij. All colors. Storekeepers, buy 
nulcl^y. Ideal for bBEcf»Bll scorcB. Lan;a 
Pii; repent DTE. Free aamplc. Lrake 
C hem Leal, b 1-:, Lake, Dctit. ID-Pir, GhIcaCD. 
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rnOFITAnr^ Home b[]?ln«HS. l.vE!Ul- 
Mp miTaHilEiE- MAjwPod PubltahtlK, 
P-Q21 Urcndwar, Ynrii. 

l‘UUFIT In Lbe StaKli^I CIJI- 

■r Liflit'er." ^'p fiLot jif frlctldc. Wlul 
mikef H Uffbtf FkO wkiul »ei blow It out. 
Hptifla 25t. C«ta |1 .Tl» uOr ddS«i1. HampLe 
and plan 2!Ic. Methu] CompadJ^., 

Deik PM'34, N«w Uld£., Bndfwd. 

Pa. 

NKW Tyw hotel rifijie tuinwr v*e% cheau 
PEL L^lsma llhp ffU- Ffoa^i on Bursar 

CO., Bfttnut&ti&l. Caltf- 

A mlKlNlSHS Of r«ir GWTL Uiklmt 
rhipijad Jiluii □.ajua plaLe^, miratHFE, sisFit, j 

idifickaFtHiiarda^ madal] iaiiB. BIk lUuftnUed I 

booh free. ^ Palmer, UepL 94, ^VD<»tcT, 

Ohio. ' 

BiXCmJ^KNT TroUacrpicfia^F. airciclicF, ‘ 
tnaastir, hificer, H.Q3. Tor ! 

vrtgon 9e, ajants IDC doz- Wldnass. 1441 

FUtton Bt.. ItrflOiill'n. W. Y, 

UJHTuJilUTOIlH: A tew quieh eur aaleH 
dftly nets you {'fl.QO neekfy, Repreaeut 
iqajiufaiClu FHT Latex — amaxliv EsUBeollug 
bandxRe t^at breathes. Wonderful demon- 
jttFalor Irrealttlhle appeal. EirluBlre Ler- 
Tlbory. Nenay, 39 -J SouLb ClInLou. (^tiicuRO. 

JtfANUFACTtiBK 'At homo^FJ morS BCB. 
potiihes, loiiund, ahlmpOOt, RiOilirlnee- Juat 
*dd iTilflr tP 0«r rtpnpefllratfla. Ypur n«iae im 
Jataali. Free taraple. QualElr {^haoilealid 

E-liras I3th. Detroit. 

AOENTiS For the taaL aeiljps WondPr 
kehulne [either tiei. E^fdart, afiappy, aell Ml 
illhl. New pitterna. New low pEltH. 
Rleidy Fii>p«it on reuF awp bu»Lheta, b« Jn- 
depohclentV WrUfl Wondtr Nprelty. uept. 9, 
Port Uotrolt, Mlob.; C^Udian Of- 

flw. H3 CiPipbeji. WEniiiipr. Oni- 

AGKNTR, Aell Napn'iltia tljms. 
fTBe, fiamplp IQt. Bpsbop Ijmcli, BausiuEu, 

Fa. _ 

OOLD Bell^EiVt leUera for alorr win- 
dow*. Fially cpplltit Lari:« ftlXea. peitiur 
eieft, free ladipie^J AtUi HUn WorKa, V91I 

ll^liteiJ, tlhlcaiiici. 

FORMULAS — Money inaliera. Literature 
free. Belfort. N. Keeler. Chlcage. 

~ Millions o 7 nsplarlata ne^ '.^ntaElnjt 
new auto InrcnLlon. .ISf BeUer. £Si3% profit. 
Nu HKipelltliin. EipDrlcncF unnccneaiy. 
Partlculari free. Cateadden Breu., Lipet, 

j^un t, 

HlCLL New ~ to4h1 jpeelaltr. Splry butter, 
flotiTlt'B _Cq.j Parkas Io, Fenna. 

HARK Uoro money lahlnj Mdera Ehlrta:, 
lie*, underwear, draa^Oa, IkoaEery. fil [wOita, 
jackota, panLi. unirenns. Write quick. 
Nimrod Company, Pepartmept S, A9Zt^2i 

Lincoln Arenpe. Cbl £«0 

AKLIj Ity mall. Maica tbouaands at dol- 
)ari. Home. Spare time. Mali Order In- 
JOttP-Q Marcy Are.^ Biepklyn, N. ¥. 

WJfT Work for othen? Make and tall 
four mn fmkIi. We tbow you how. Free 
bppl eiplalnB ererythlng. National Sclentlflc 
LabaratoTlea.. 1450W n -r oad, Ric hm cjid, Va. 

YOtl Are the aaleiuan we want to lell our 
pre-ihnink., rat dye breedrloth shlrlE. Lib- 
eral cnpimlarlona. Poftase prepaid on. ahJp- 
menla.. Write for free BaiUpIO ouUU. Olen- 
monl-rniadwall Oorportllon . KaahvlUF. TVtm, 
EARN Llrlrm jrar around aell raen'i d»u 
BblrlB. Finest pre-ihrunb braadrloth. Once 
Fold!, ropctlen fellow. ComnilEelon advance, 
outut fred Bent- uy- All. ILlilD MllnauMe. 

Cbleagg 

AOEKTS: it* nrlced SinlcM e*ff<a 

ISe lb. i-OE. Ttnllln ]Ra»r bladoe 19 

for mt. 19g fiieka otuvfnr rum lie. 
Chrlattnaa card*, il in i>qi, l4c, loO *tbcr 
banalm. Eiperl(n« unAwenaary, Write 
Pamall qit Co.. PQ, _3t^]^u]B._3^. 

BTJCCEED With tout products , Leant 
b*n. Formulai. ProceBBeBn Axialyllca] Berv- 
l^e. Calling fire. B. ThaiEy Co., Waghlog' 

ton. ]>■ C. 

CALIFORNIA Flower heads sure fire fast 
aeliera. Elg profits. Low nrlcea. Cataloji 
free. MEailnn Np. 14. 332S W. Pic*. Loi 
Auael rR. Cal If. 

BlfklEST And quleke«t are fflaci* In 
bnisliflt. IFrlbe for propotltlen. Wire- Of Ip 
Saultarj Bruah Corporation, 4S Fait Elev- 
enth Btrerl. New T or t. 

NEW CloenerJ Waibcs etotoet quickly, 
dram everythlna^ Premium deal*. Free 
Eartlplfr. Bettea. 9flftT Irvlnr Pa rt i. OMcapo. 

Bia Money apply! ns Jiold Initial I on au^ 
lomoblloB. Eaaleit thlnic today. No experi- 
ence iKoded. Free aampIeE. "'Ualca," 1434 

WMhinirton. Itottnjn. Mbbb, 

GENUINE Gold letters for ttore wEndowi. 
Bully ipplled. Free samplei. Liberal offer 
to ycnfrel ayenls. Metallic Letter Col, 
434-B North Clark, Chkej*. 



AGENTS: Stampfnf harneB uP packet -hty 
proLectiiTi. Sample chick with your rquiC, 
eddrciB, SSc. Stem pink OutfitE. Emlilfin 

chicks, ebeck-fobi. uame plelea. Hert AITj:. 
Go^_ 343 UeFriw Bt.._ BroAlyn, N. V, 
AGENTS — Opportunity to make money;; 
book fxmtalDluE 37 auoccBgtul buBLnoBi nlatu; 
home or afflee i tend far free Introdirclofy 
booklet. EBt* G*., 11* Gnnd New 

York. 

BIG Money and fast aalea. ETery owner 
buyi sold Inltlalt for hl| auto. Top chare* 
Si .40; lotJie It- 4^. Ten orders dally easy. 
Write for particulars and free sample. Amer^ 
lean MonoErana Companr, Dept. 40. Eaat 

fimnye, K. J. 

Man In each town to plate auto partE, 
refleetorR, bathrocim fixtureB^ reRohb bedt. 
ralTTors, chtndcIlerBt by now melhod. No 
eapllat or eiperlcnce requited. Simple plan 
of tnanufaciuilnr at borne Blarta you In hl^ 
mnney.maklRB busIpoEa. Outfit fuinlEhcJ- 
Fiee partleulars and ptOofj. QuA Motal 
Cd., An. H, D«ratur, lU. 



HIGH-GRADE SALESHCH 



KALESMEN'-'Sfl] Hipplele I Lit* quality 
prlbtlhf. All bUEinCta lvc*etBlUC4r Guimped 
labelE. adv. card*, $ali«boOkK, oalenctars. 
.{faJonierciilt] bond gtatlpoery. rte. New fea- 
tureB. Lara* ip*t oanh commlfdlanE. Com- 
plete aales outfit free. All-Tradet Prlntlns 

ftervki. t>ept. CP, Hnchford. ILl Inpli. 

Fires — Mlntmum egirtinfsEloft ^1.,5Q 
p*r unit. Thifre anti -fire derieiB in o*ie, 
Aulomatle fire *tl(ngui 4 her— .^utpntttlr fire 

elariit — IfaiiLl Oftetatod firo mtlntulihar, 
cver^'uhere. Flrei Corporation. 
liH Sijuth Ilfwdway. gt, Loulii. Mo, 

W'ANTED, RaliEiQin. BeprcRcrit factoTFr 
Big pipftta. PrateoLed terrLiqii'. Departnient 
C, ‘CihiplrrLI-ITailEfeld Co., llarrison. OhiP. 

SAUSHIIKN; Acquainted with WafteK, 
fill) PC itatEenpt. to handle tu-al hut! ness. 
Write COlgra. 24.1a N. Third St.. Milwaukee, 
Wtscociiln. 

DON'T Be a Job hunter — Start your own 
bjsErtcEa Oh our Capital. N* liOril times; no 
lay-qffTt: alway* your own boss. Hundreds 
average tiUKHI to $4004 annual seLes year 
■fler year. IVe supply stocks, equipment 
on credit. SCHl horn* necoMiltles. Celling 
experience unnecesaarj. Wonderful opppf- 
tunlly to mm pleasant, dignified, pTTMliabLe 
lUsalneEa barkod by world wide InduEtry. 
Write RawlelBh, Dept. J-U-PPM, Fraeihart, 
III. 

AUTO AffHsory raleiinefl. Free dcil for 
dealers. [rTt«lftLbi« xppraL Coinol^* line 
auto accesurles priced rlKhl- cootmla- 

alflci dally, Eicluilve r'm-rflorv. Outfit free. 
National. 1914-DP Wcptworth. Chicago. 

liHBHllFTS. Hahy Huth. Oh Hentyl 
eandv (teals, le-r»E ui»plty and punch dials. 
Living acale. ^teody eniploi'menL. Caiter- 
11 ne Itwt., Hlfl Bunnyilde, Chleag*. ^ 

MAKE Big uiOney ateady. TTIgh itrad^ 
eotferalli. ahoptofils, pants. shlrLa. aunooer 
suits. Advert laing on hecN;. FtH sillen.. 
Free outfit, f^trong Mtg. Oo., 491 Weat 
JachEPn., I>ept. N-7, Chlrago. 

A BIG Opqmrtunity tor mert *<qu*lnled In 
dally, lee cr*aui, haMorv, ItumEry, ritlaurant. 
hear cardin. I**d ttundsi ftni3 gmn houu 
Lradc with ■ new product with unusual merit. 
Easy Elies. Quick money. Electric Screen 
E^rudurts C*rp., Dept. PM-3, DuboLs and 
Cl ay Avea . . Pc trplt,^_ _M ic h. 

GIVE Away free 1934 ibprl wave and 
home radios, also full electric aulomobH* 
radius with our unlqu* "Punch Sales flard 
Ptan." 3 aalea daily pays $2:93.39 weekly 

F ,rriRtE. Write tor our free starting pfTcra. 
Jei^uxe ^Ifg. G4.„ l>opt. :Z1D. 174 W, UTihU- 
aon. Chliagg 

POl’C'OBN, OrlBpette, canneli-rtsp, potato 
ehin, aaltect nut macblne!i. r^ong KAkiiu, 
i9tfa High Bt.. woriitatieij. CMda 
PERMANENT Connection In protected 
lerrltory repreaentlng one of LargnL fire 
equipment manufaetureFR in Untied States 
selling Enunlclpalitlea, Industrials and ro^l- 
dences. Alt Underwiiters' Lalioratprleg ap- 
prPvM 4qtilpiq«nft. Real financial opportu- 
nity, Ahriolulels' no Itivfstmont Tcqulird. 
The General Fire Tpicfe i;yrp., 4 1 Si ForfSt 
Park Bird., St. f.JMiis. Mo. 

NKTV Mer^'elOiiR elerlric light hulh gIvcB 
slrong roncvniratH-cl white light. f?VNiBvnieB 
3a ft Ies« euireirt. felorei, farU^rlc*. in^ii- 
Lutlons buy quantities on tight, lllii pninta, 
EicIueIt* oppartunlly for right parly. Mos- 
trrllce <'orp, , 119 Ka it 3^ rd. N r^’ York. 

ART Calendari — Leading line, ntapy tub- 
JeelB. ^ell on ilghl. Every buElness a pyos- 
peCt. Kamples free. Flemmlngj 4,141 CuL- 
tage Oimo, Chicago. 



MARVELGTTEI New rreallopR, fsat sellers, 
big repeaters. t\'hll'e ring Tecoccer taliOH uJf 
beat and aknhol rings, also acratch rErnqver 
and furnltur* renewer and a MW type polish 
for autos aiitl furnftur*- Goh| mlno for iIIh- 
irlhutor». $1 tor atletiHtn't aunplH. 

$£.ijfi value. Mocmbeain Uhufllcal Coi(Upan>', 
441 fi South Proattofty, Lo* .Ain gelcB, _Cal l_f 
BIG Money In ttoe patches. t^ell nehc 
■uto tiro pitch to Bcrvlce Blallons, garages, 
cto. Tlg«r-Grip palchei guaranleid 19.499 
nillOf. JT9 wolkly tor ealeBiaen or dlstrlh- 
htora. Protected territory. Write Econotuy 
Ruhhor Co,. 771 B u fkhaTdt,_Dajt[Hi. Oh to 

SEIJ. Jewelry on Installmenl I Hmull in- 
ve*tDS 0 nt, J'olrrB .tTMiUfa<^turlng Go., Itov 
734. Prorldencfl, IUkhIo tiJaml, 

MAN— Handle regular Etore route. Place 
nitlonally idvoTtlied Ac- 10c counter card 
mdat. New aspirin deal—d tablets (k. 

Other fait ullers. 109ft profit. No InvBEt- 
niCht. Samples freo. World'a FraducLs Cn. , 
l>Fjit. 1481 9, Spencer, In± 

SALESMEN I EgTTi tO $ 1 0.9a dally 
mlRRtuu BOlllRK 4v0 months guarUntfcnE 
ahoea for whnfo tathily. Build Indepcnrleitt 
buRlnesB. Fr*9 a.amipLoj. ,Moench Hnne$. 2. 
Boston, Maas. 

fiEfJj Uulott Iftt.i*! stationery — New njn- 
Hatlonl (tolrl. Glv*f or while toaToCf rarrt* 
with ctRe. $2.9i up- CalepdaVE, lablli. FUltS 
booha. Lowest Pfke$. II |g rominlstioni- 

Cut lervlce. ButSt free. Puiqli, 633 

Plymouth, ChieagOL 

SALES Tii law fnfciR mrrehantf keep 
reoDrdi; men ivcruglbg $2.1,64 JnHy ctm- 
ralsslon; eiclpiilra leFTllorlrt Opltl. .VliHgfeOh 
Publlihlng Co, 274 Bo>««h Ave., 

A'(Hfik. 



STRANGE Chemical sponge cleam cart 
like UUglC. Banlshra auto- wash Eng drudg- 
ery. SeER on {IgliL. I^Oft profit. Outfit 
freo. KriEte* Mfg-, Dirpt- gdU, Akro n ^ ^Oh I p. 

BE Independent. Own your huslnesi; ex- 
pirEonnr unnecosaaTy, Rellirqi S 14,966 aci-l- 
rienUL (Jca.th, t-'iO iccEdent; $34 alch weekly 
henefit.^i— (14.44 yearly, ■other irnuuntii pru- 
poi-tlonato. Guarihleed lilcadr' rmcwiil In- 
come. (736,411.4.^ Eaeutltie* dllKHlteil. Uni- 
versal Pulley, 7 14- A Leto 4 u.it' Bldg-. Newark, 
New Jeraej. 

"HAItD To Intenlnif" proipcrns made 
eeay. douhleil weOkly if yuu ufe 

’"SaLeHinaji'* Sogret or Hunv to G«t a Favor- 
able imeTflew." Amatlng dliiovwy, tVrlto. 
Fre* particulars- Werulell VleBl. Bus 145. 
Gaklsad, California. _ 

RALESMEN: Sell complete lino gumittiHi 
labolB, calendars, memo hooka, and huRttLesi 
StatlChCry. Bpcclal features. Free deals. 
Write quick. BIk comm, dally. Attract lie 
4 alov partfodto free, LLprvol, Dept. DN, 313 
So. HarmIUpn, Chlrajo. 

BCOin^'' Handcleaner. Soaiethlng nnv and 
very BatiBfactofT. Write fer Rumples and 
pr4pO«‘lt[Dn. rMoncyiniker for boys. BcoUy 
Ifandctrancr Company, S llumplirey iSt., 
Greeatt'otifl, Mass. 

HOMf^lIlNG New In fire exlingulabcrs. 
ItCcE Comet AutothatieV'. PfoTed In wrat five 
yeari- KicIurIs* torrltary. imw print dpen* 
porkelbook I. Wrll* Hnl Comet. '144 Comrt 
Building, l.ltllelnn. Ooliiiraito- 

□ Of..U Iteflrctln:! letters for atoro wln- 
4 ] 4 iwf, Easily appiioil, Largr Eizra, peiuny 
each., frae saiupJasJ Atlx« KJgn Worklr 74H 
HaJited, Chlcxya. 

SEr,f.f PnrcF! ralaed letter printing $3.61 
thoiltand. Frae cut sErvIc*. tVprtb (11.90. 
CofnmhFlon. (1.90 advanced. Expeftenic un- 
neceisary. tlulftl free. United, F-S155 
Koulh Stole , Chtofcico, 

NKW Fenleral ami (tatp [ 41 * lai*:* force, 
under aevare penalLlBS, the keeping at ph'it^er 
bualneBB rei'ordg. Immense demand fpr our 
amdilly ipprpvod tax nerard. ScJIb at Right. 
Rvpcal ^ommlnlofiB without' caLlbacki. Lien 
aOUlng fi to 21 da Ely. (2.39 ciRh pmfit 
every Blit. Cnumojiwcallh PUbliEhlng Cq. , 
108 Bo. Dcxrhoro, ChEcago^ 

BRAND New grab-big diil. Gblug bif 
Bverywhere— big pTodta — iwEfl sales — fa^l re- 
pcatE. No ttRlrictiona. All dcaleri buy. 
Act! K&S, 43^3 RavCnETVQod. Cbicago, 

fST.tnf A buslnesa of Vour ownt Becoine 
a eqhjcriplEon Kprcaentatlve tor ''PopuliT 
>Iechanlci." No lopllal requlTed. Llljtral 
CDmmlsElenR. Monlhly honuR. tVrllc toy nle- 
Itlll. y. D. Angerman, CfrcultElon ifnna- 
gcr. 264 Ealt C^tirio BtrecL, Ituom SS-7, 
rhLcaeu. 



NEW spetlalty— Helti every builneBa tnd 
profeiilanaE man. Pour $13 lalii dally piijr 
(224 weekly. Foyer cleared $1436 in three 
monlhi. Write, F. E. Arjiulreng, President. 
BepL. PM, Mobile, A to 
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POPULAR MECHANICS ADVERTISING SECTION 



S ALEa &4lL »llectEoa ijrttemt, 

iOf)% oNiiiiili& loh. s*yttt a>^bt«aii+ Sapi'iitJ 

SJiffflcNJ, LTi^liHiflQ. 

s rr.T. Punchbcirdi direct to dulers frttm 
narld'j Indinr puot^lroard r*clcjr>. Wtiote- 
iflte prlniB. Khdtintill lOroAtl. JJIf! comiqfB- 
bloni. Kilt) Kit free, UKtllcli Co.^ uaT 

Jirltaoa, ChlfUfr 

FKE£ IlDohlct ilracrIbcB S" chiina fur 
inji nofiktr, In Itumc or dmuo, buil- 

RE>B of ^our Elite Co., 31 >1 Gr«nd 

Ncff VjJLtI' 

OUTDUOH SunrtB. ftjr ATcifonO — E eJcH? 
th^m all y«ir nninil hvlcb aid of iKkiK 
llihed br Popular AfrciLapiEoi. Jlymlradd df 
Ideas far sod iwptilir mOrta for 'Sier^ 

laaaon; aomplrte InattUOtlon for Hliiklne 

a^sary r<jujpiii4itnl at tciMlU c<»<t. ^IjD puesb 
aod |] lOAlraflanb. ivaitpald. Popular 
Mecbanlc) PreaB. Jtooca C3l>h 3D(l E' Oalarlo 
jt[.. f;blraio. _ 

JIAIvi*! Mvre Qioney Uhl an orders ahlita, 
tieH. UEidarn'ear. dreiia^R. hosiery, ralncoilaj. 
jickel:^, panta, imJforraiB. Write quick. 
Xlinrod CDupany, Deparlmroi 93, 4933-33 
LiiU'oln Avooua, CtiloalidL 



HELP WANTED 



^<I10VV ftanisstlanal new silk hoaleiy lino. 
fluarantEed ta wear without kulea for [0100111 e 
or npleocd fm. Quick eOUerE. PI? prof- 
ilB. l^anspIfB supplied. Ecnd slbO. W'lEkoU 
HotleiT, Hook L-^TC. QrcftBJUld, Qhlp. 

-MA.VUFACTXrREB Wants local wun— 
nepreEBut lino ittarthlObf OOlUr »hirtt; itso 
ttOE. Uodenreirr bOK. tIC^e)■tiobaE vaiuea; 
■ofhrr to wearer; Urre earnlnjia dalir; cash 
bomt^eR rerutarly; we atari you wrlthout In- 
reiCiacqt; eipenalre outfit free. Write Dept. 
FMICJ, Uuakor, Broadway at Slat St.^ Htsr 
York, 



Ererywhero buyinr Beiuattonil new 
star'hlcB* Collar ahlrlH. Bl^ dally UFk 
eamlnJIB. Bonuses. Promotion. A Lap cotn^ 
plele Kuaraoteed haberdaaharr line. New 
fall aelllnn: ouLQL free. Write today. Dept. 
KIO, Publle Barvicp MUli. Weat New York, 
N. J. 



MAN Wanted — Old eatabllBhed manurac-^ 
turer will flnanre Teaponalble Euan with eoui- 
pleto itpck Euarant'cPd food produols. fanri 
and ho^srhnlHl UsHHiltlei, Very pleaiaht 
work. Karellent opporLunllj fof eoed llrlnf 
and eitra fboheir tP B4fe evttv wc«fL Pay* 
better than or^uitatlonir B. M. Ander- 

EDn spli 07er 3 143.70. A. Karel aver 
331T.4S and H. E. iMcMIllen arer 1314.15 
In one week.. Np tiaek jUBonk ur layufft. 
Binerlencp utine^KiEary, W'rltO today fi^r 
No-lnve^finent olTer. MePennon ami Cpui^ 
panj. Room i69KT, Winona. Mlnnaaota. 

Lr.AllN Air nuidlf lonln B — Aiuerlea'a next 
bl£ Industry. TbouBindr of eppartunitLea for 
far Ecelnc men. Oet ^xtir start with eampletp 
Pen' Uuek by E. W. Bles.hn-k. t^.DiO p«t- 
UaEd. Popular MtrhanEc^ PreBE. Roooi C35.. 
S40 K. Ontarlp Mr.. Cbletep, 

OO Intp wlinloftale bu^inesa without InrcRt- 
ment. Call on atprea with blscest line lelf- 
.telllnr counter dlaplaya: AapLrIn. rasor 

bladee. handhert-hlefa. breatbleti. househuld 
rrment, 79 different Itenif. Up tO 
profit far you. Eiperlenra unneteaiaiy. 
Write for eataloi and plans. I^Tocopaz, 
Dept. StlQD, 13d4 E. Trait Cblcigp. 

QBOW' Jluibroptna rlftat naw — a ateadl 
tbPOtflie — In HlEar. Sbed (Xr Etihle. Eicluaife 
nw proeess. Bigger, hettor. puleker ciPpE^ 
Edoro money foe yuliJ W’o Ixqy, Booh frefc. 
American 3fiuhrt»m Induatrlea, Dept. 44$, 
Torontp. Oni. 



hIKCllANJC&— Handy bhibII work — take 
fal^e UelEt ImpresaienB for family and 
frletwlR. Teeth muriMil in na£ to chPe-k— 
work Buaranteed — 1-1 up — -349^ Ciimmhtloh. 
Hecpllte — Pirfalf — Hpe^lal on new r^leta 
plairt tlA. Bend IV f[>r outfit. Dr. Wll- 
IfaiAe, IDl KraU» BldB.. Tampa, FJa. 



BIG growlni mdahrocina. eellar. 

Idle ptarea. MiippElea fUritilibed- W'e bul- 
Free book. Mushreom Qrowen. N. 

Clark. ChkagPi 

X'ME 35007 Ralee canartea tor us. Cflm- 
mlnj, 37-41 OOtb, W^uodslda, N. Y. 

NEED Caab? Balre new, patented itl- 
peatutl muthroomf cellar, abed. Wboloaalor 
(ten brancheel lappllea matErlaLsl Inatrueti. 
buyj eropx. Data Lie free. Vnllrd, 3B4a-AlTS 
LlncDtn Are., CblratP. 

FREE Mult and larfe Cash piefitB for or- 
eiy all fl5.9S all wtyn] taHw niadr to meaa* 
urP Bulla you aelL Np llinlE tP number of 
free- hdlta you may earn. Three Mtar Clothca, 
3 , 'll) a. Frank] En el, Cblcaro, Bl,, Dept, 3$, 



JI.^N And wife — To fun local cOtfiHl 
avency. Earnlnita up to t349 In a month. 
[ Send evcrylblnd needed. No mibriei' ri^k, 
Fum Ijedan elveti. If you tiuallfy. Write 
Albert Mil]). 4 t)Qd Mpntuput]i. clnclMnatl. 
Ohio. 



eOUCATlONAL AND INSTRUCTION 



LEABN Mjctilnlal trade, tool, die making. 
AuEofuatio and hand screw niacblnea. diad- 
em ibop rnethOtU. Actual wurk. JQbi open 
fgr trained man. l^ici]ilpy'iueii,t Ei.elp. ILIu:^.' 
tj-atad hoeklet free. Allied Ms-rew Maeblne 
Catnpany, 601 Lakei Mtreet, rhlc-ana. 

LEABN Eipcrantcs the- InlctPatlonal lan- 
ffua«e. hi' niaEi tn tenleaiMid- Sctireiber, 

K.r>vaskiiiLi, IVliiccntln., 



LEhUlN r^teat developments In arlltimc- 
tte. Fredcrlfk A. tiinllh. 3410 Mina Hey 
Qo ui-t. ChlfagQ. 

ILAILWA5T Postat clerk*. 'SEnn lk-;i5. 
319ut| drat year regular, rrepare Emmedl- 
ately for iiEtEl aiamiaatlens. Full partleutarj 
— free. Franklin InallLute, L^pt. B3, 
llocbefter. N. T. 

INTIIRTICATE Tb? coUrrEion bualims. 
Highly profit abte; quickly learned, dele As- 
McUtcii, MyraciiEe, N. Y. 

BECnbT Rervice. Valuable Informilion 
free. IntertUtlOnal iSb-rCt Hcnlce Institute, 
PH’llo. iiehoicep. N, J. 



mouth KBN Hotfrl pwltlobB. Instruct Ltm. 
l.ee fnHltute, 17 $ .MyatIC. l^uicivllle. 
MaRSjfhusatij. 

MHOBTHaND In 30 dnyd. tVuni3<'rfiil 
Do^'d sviteia. Free leaaon anej cataLoj;. Cbl- 
mgP Hutue Study SrtuKilf. 341 Beapar Bloch, 
Chicago 

8T1"DY Law at hniae. High graiic In- 
stri.icttpn- Kat. 1^43. Catalog free. Ctilrago 
School Law, Keeper JHock, Chicago, 

WISDOIV Trimming', crepe paper, cte. , 
practLcal method. Learn and carp in 1 urrle^. 
Dt vision 19, Advance Dlapliy^p Midl^ 

B(Ni. Chicago. 

BECOfE A landscape arch] Lett. Kavy to 
leam by mail. W'oRdeTfnl cpporLunlty for 
jutmey- making. Earn while you learn. iVrita 
for frrri Upvprtunlty Ueohlet and details. 
American L^andseape SchODi. 9C3 piymcotb 
Bldg. , Pcs 3lotrea, Iowa. 

MAKE Big Ptdney corresponding fur 
itaw ifiiuparji. Sure-Oro winner- iiVrlie, en- 
closing Blamp. Cutler Pubiltherg, Reading, 
Pennsylvania. 

CHIROPODY Taught by carrot pundeMc^', 
Flvsin) SclioOl of ChErogiodj, Monlgomary. 
Alabiama. 



BO^IE Study Cour&ca leading to degrer^: 
Arts and science), pblirsophy, education. l±w. 
letters, theulogr, ptychuLogy, engineering, 
chamtstry. busineig and commerce. Many 
□thara. McElaley^Roodavelt Unlietalty, Ctii- 

^gg. 

OET L'. R. goverament fob — s:Lart tI4R- 
)175 month. Metl-wOliien. age 13-33. Are 
you eligible for OllgEblUt? ta&tT (let eur 
free qucatlonnaira— find out. No DbElgatlnn 
whatcL-rr. loatructloo Burea.u, llU, Mt. I^lila, 
toliUKMlfL ^ 

D. S. OOVERNMENT Poxltlona. 31704- 
Sl944 and up ■ year. Let aur export (former 
foaernineivt examiner} urtparV you for a po- 
stllon In the railway mail Scrrlco. rural car- 
rier. p«l office, rusfcm* and other brairehes. 
Write today for free booklet- Dept. A, Pat^ 
tDTBOo Echoo]. Rochealer, N. Y, 



STAMMERING SCHOOL 



SIaRTER Perfect g^echl T.|vo li^lthy. 
normal, happy Itfot Free book tetls y(k| 
hosf. W'rlto Lewis InatllulTe, 124^4 Wo^- 
ward, Detroit. Mlrli. 



CAHTOOHING — BOHMEHCIAL ART 



mrNDftEDS Waking money s-kelching, 
dup I icat Lng, Eiperlenpe unneressiry. Dc- 
talEa froB. Paisley, 431-C KlnEoch Bldg.. 
Bt. Loula, Mo. 



CHALK Talks. Ldugli producing ptd- 
gram. fl.Pd. Catalog free. Baida, The Car- 
tnonlat. Oilikoab. WLscomln. 



CARTOON INO Courae; — So Icrnifun*. 1540 Il- 
lustrations vtIUl drawing pens and pencils. 
31.04 nxoplete. i$caygll BtuJlos, Bdi 41Q-P, 
Bully wood. Oil If, 



AJIATEUn Cartoon Lata can cam 335. V4 
weekly, epare tli^ie, duplicating cartnop ad- 
vertliemen ta. 3-M Syndltale. A ru le. Wl$. 



ADVERTISING AGENCIES 



.14{v DlHCOUNT-^Cumplele adruvlislng 
campaigns pLanned Jonea, 33S3-B Colcriln, 
^iKUfjnnalh 

INCH Display adTert-lM-iuem 30 magk- 
ilnea. year 331, Wtiod'a rufiuiar SentceSi 

.ttlantle City. N. J. 

LE.)RX AdcerU^iing quickly at hojue, 
Nehv easy procilcal plan. Na text baoka. In- 
terming Ifooklel ftee. Page-Davla f^chwl of 
Advertlalnf, liCOl ^ItClilgan. Dept. ^IIS-U, 

CblCBPOL 

Fttl^K — New ALi^em^e^J Rale (lutde, 14 
pagej. Imdudes eiervHiing. Lowest ratea. 
E. H. Brpwn Advert islpg Agency, 144 S, 

Dearborn. Chlcagn. 

ADVKRT1MU I'toJBably; 3la reaches 
S,ODD,1>De Munday newspaptr readers with 24 
wnril anL Newspaper, magaiina rate -guide, 
free. Ohlcago I'nlpn Agencr, 20 Weat Jack- 

Eon. rhlriffio. 

ADV?]JtTI SJNI> Placed anywhere. Help- 
ful, free service. llale guide book frer. 
Baker Adrerllslng Agency, 139 W. MidlaoTL, 
CliLCago. 



FOR ADVERTISERS 



3,i W^OllDS DlxpLayed tn.Dd. Beach 
210.444. Oeiodall Adv. Ca, Bcii 1^03. tivi 
Franrlaco. 

KALKM fjetteta, ruiLiera, eCrt-ulars, adver- 
tlaements aiid completo mail raimpaEgnt 
planned and written to prchiluta ''plua" pr^- 
llB far you. Write for folder or aend detalla 
now. Raymnad W. Walter, Box 324. Bldga- 
ngqd. N, J. 

ADVI^RTISE: S4 Words In 234 newapapera 
tl9. Lists free, .tdvertlslpg Service Bu- 
t^u, lGj4 Dr^Xel, Cblcegn. 



BUSINESS SERVICE 



NSW' York mail addresi. For buslncai or 
personal purp^iar^. ^3.94 inonlhly. 3 cbelre 
Jftcallciusr (13ml at, -Times J^quarr. I ($th 
Aw. JfadLqn ai|Uare. I (l'«rk Hcjw.llroad- 
way, I N«W Turk Mull Mm Ice, IJ Park 
llow. New York CitJ. 

ANY Inforinatlou desired 2V coin up, 
Frrd Klota, Rrn .rll ng, Pa. 

DNT,Y 11,94 3fonthIy, Increuae your bua-- 
IneiB and prestige by making tlit Co tvera- 
ttve Inventors Building, 12k LexEnirtm 
Avanue, New York, your permanent bUEtn«aa 
odk^e. No rnum number reg uiied cm ynur 
ctationen'. Eslabllvhed 3-^ vea ra. ^ ^ 

ALL International lenal PLatlera. 1,1 e. 
Vktuirva Prfctg, iMcilran Attorney at Law, 
r, 0 , Bor ]32 Nt, JuaiTE. MciIpol 

BR,\ND New lecbnlgue In collecting hi list. 
No "ayateip^' but modern caBh-lmpeller. 
Adaptable tt> any buslnaas. Folder frea. 
Natiunkl BusLdOas Mysttlna. 3 B. Cullege, 
.VItT<Mi. OMP, 

DKL.VIV.MIE Chart era t fcci Email; fre* 
fflrms. That, D. Guyer, 941 Market St.. 
tVlliulngton, Del. 



RUBHER STAMPS AND OFFICE 
SUPPLIES 



SIGNATURE Stamp tl.GO. New type 
tLatup. Self- Inking, N& ^rparato pad. 
Adaptable for other tV'rbtO Evraady 

DupILatainp,. 132 West 44tb Street, New 
York CLiv . 

Ur'SHION" MpunteiJ. (ihp — two TlnW, 2V, 
Three 3V. Stamp Works. 314 Rndloy, 
Peqrta. TH._ 

NA \i r-:, AdikeFB, 3 llnoa 2Gc; 3 llcieg 
3tlc. Stamp Wgrke, Aubum, Nobr. 



TYPEWRITERS. DUPLICATORS, 
OFFICE OEViCES 



STIlS'CIL Duptltator^ Chijow rard print- 
ing mochlnea. 212.00 up, Writo Genaco, 
Ror 3443, Washlnj i ten, D, C. 

L'NDERWOOD Trt«WTltor, rebuilt, half 
prlcQt, G moral aolea, 2915 W. Bulk, Cbl- 
eagft _ 

TYPEWRITER Jl2, 'Mulllgrupb. mimeo- 
graph, and oLtiar office machine). tVrlta SI-S 
Pruitt Rldg.. 179 North LaSalie, ChkagO. 

INCREASE BgjineEil. ’'KiccllDgraph" 
rotary alencLI,. day and Aim duplicalori t3.S5 
to J3T,$0. PdnEa anything. TyiirwrUien, 
pannad, drawn, traced. Calon, FoEdcr free. 
PlttBburgh Typcwrltor Supply, Siilt4 Sii. 
PJtt^bureb. Pg. 

NEW T4.75 Automatic adding rqichine. 
Fully gunrantcOd, Baaaclt, 14H3J lIolLywg<^ 
ATChU#., CllLClgD. 
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PiriNTINfi^ mULTIGflAPHIhie. WIKEO* 
GRAPHING. GUMMED LABELS 



fl.M FOIL IftdO CarrU, 3ilO tottcTiicnai W 
2 j 0 Hirt-luj 3 «, ftprlaeir Frlntery. MUmi, 

Qltlahiwn*, 

Prlntinr ierrlcs For 

S«nd tbclu Far liUnL prkcd list *nii "!?]in[?d 
Fay UuiDVBllf. S5 Cofcumiljl* St., 

Nffwarli, N. J.. ___^ 

PARt'KLl'lW'P Laliela ilrOO — 

BuntinrJ. IlLtliar Prln ic rt, Ihln oiB. 

FKILStlNAL Ellatkntn' ll. iOO shwli, 
IQO cnircldEiai. Prints blue. FaalvHliL 
VVrlt« nijiu md arli^riMt plalntyj ennlwlnc 
(I, PrajircdalTft Frliilerv. WilliBTflTlIla. 

Mary] And. __ 

LLTl'KItllKADii ][y ''naUonaJ prlES ffJfl- 
neFa"'— NrM, moiJern. atLraclivB Btatl^nei? 
iDcina irtir^ for you. Siaull nJilh- 

llujiil ifoft f«ts ron tbe bofit. Write for d*- 
bIbiif incl 1i*t Itefonp you buy. 

rrlbfhktt Ciimpanj. Nrw PtiiNUflphta. Ohiu. 

PtfMPLirri; librlntlrui jfrMce. Eiinrt 
vorfiLnanghlp. Ttiou4.ii.hi] iouilily while. Na. 
m eiin-eloEHa. prei^AN- hecBl PrlnllnB 

Col^ FUttF hurg. Mo . 

WIM~iMX!KAPHlNG — IS. 93 * ICOfl. lUtH' 
tntiQhf. PcitTerul, 4T1T So. CuthfEMd, 
Kt. t^li. Mo. 

50a LK'myitJlK.VDJt, j;tr., rerda 

n . [KJ . Brad jhiw , 3S1 I -P 1 l ufon. Clhlcmtu. 

LErrt;iifl>:.\D?4 Sl.UU. KuTBlDDei. 
Etatfiiaeots iJ&EJar Prlnlera. 04- 

tawi. llllno ] a._ 

tlUALITY Print ids— Cot>y mlimltted re- 
turned with loii^ef<t tEUiaatet. OoutinunlLy 

PrciB. Kcwance. IHImlj, , 

DUALITY T'rlntlnji. Lawe^L prkci] 
Bci-Ha-l'ft. ITS West Ave.. StentfonJ. L'onit.. 

MKTTEH Liliels for Hajupiti. Li- 

bclcra. HitUl H Uulnihr. Cleirfllind. Ohio. 

tjl.KtIANT Lnvelopo alLpi. td.9D pre- 
peid, l^hiviuEan. itatiiKiery. «rda. fold^rE. 
Iihel$. low srleei. 3ijnpl«r Owlprlnt 

Harriawnb JTg. Tb. 

'^NU-STTLE," £09 BhMlr. 109 envelope, 
11. CO. AudroyTJT^B. 19H Ollsjtfc, New Y'orlL 
ILEAHO.N AttJ^Y iTlted — CilsIPBS. pim- 
phleir. brv*dit4l^. clrcuLari. fietoryr pITIcs 
fllittOh^TT. MuSnait gaiupls or dumnrr far 
<j jotatlojia. Theo. HPEiHf &. Cp.. 2511 ^fiy- 

_polo Ave. . rti tesBO. 

ATTENTION, Print] h.E liMy^re] 

Printera oTer t'hoka "LiiisiiieiB noee^jtlty"' 
Itfld* — l.isoo furdi (LOO; pfirf^Jpotii la- 
b«lt ll.QU; xrpQ lelleriiesdi. atateiu^nti or 
HoBsr PrlnlerB' depend- 
able quellty. wofhmenahlp. aertrlce. Eatib- 
Ifahed lJt07, Jtunh ordera Ip Uollir FtIbL- 

_eji, I l£4i -lt3 La iiillSj O ttaw a., jlllnnli., 

CnbVCEi— sVo LeUerhVidst. S'-O eUte- 
menla, 250 EjLIlhesdar 250 rnfelm^n. Qnpd 
rjiiallty, (i.3v. Vpil'tl want mpre. J>>via 

Vah’j'm. Ohlft 

AlOll EKM KTJ C Quatilv ' print Injl Jleat- 
pn^bk. ^lelsfnc^tr Pr«l», Ball' 

<itofl ftpa. X. T. 

1 DO WaiTfi; Enrelopes. £ lines. 5Dt. 
Wllaoti, Sd LSiriBa. Blnghamtcn, N. T. 

IDQQ LETTEltllBAtlH Or enMslpiirJ IS.tSQ. 
Samplea. , KreAirean, Wajh]ngl4>n. N, J. 

OKTTSII Oiadc printing, rftsonahle priced. 
Free jaiaplea. UmpphHc PreFa. Irfonla. N. J. 
Sou Lfc'irJ'JRnEATlB Or enTplopflaj. |1.30. 

Ttlertier. tip KUB. VlllOti. Fcnna . 

l.OOD CAItPB F1.00^41irdcTsnera deluxe 
ntisllly. l>0lHf j^ ljitera, O ttiwa, 1 IlLn ala. 

OUMMEB LaiwhL l.ooil printed, 

SO worda or leii. 5^ JB9 OomptltT, 

£■3, Hblypfce, ^faat. 

AaVH jilnney nti prlnitd clrculsra, foldera. 
bpflltlets. ete. Samples fteel PantUS, S23 
HflOth Dearhom. Chlnaga. 

BOOK. Ifaraeliie, paipphlel and Mtalotft 
rlntlnc done aulcKEy af lp« prloct, Our 
!I3,DQ(I plant lx altTaya ready tar 
The MeadPr Freu. 470 Atlanllc Are., Bps- 
ton, Maat. 

30SO BuaiNERS CAnli neetiy prinLtd 
tIrSO. AMis Dlitrlbutlni Cb.. ]9l4 Bed' 
ford Art.j Flttaburgh., Pa. 

1000 BT'SINESR CaBOS. Card; cu*. 11.50. 
Miller. Printer. Ambler. Ft. 



PRINTING DUTFITB AND SUPPLIES 



PRINT Y'our own cards. itatEoncry, clrtSl' 
Ian. Adeem i$J n E. itr. Save mpney. B 147 
Tulet furnished. Print far Dthera. blc proStt. 
Junior prett, (0.90; jnili [i''^r.E>a, 111. pawer 
{149. Write far doliiia. Itelaw Co.* T-ll, 
■MCrldCn. Cn-nn._ 

BAEG.41NR, Preiirs. lypo. Uat Itc. Ec- 
chanpo DIJ £2 Or] ml, Jllerlden, -Conn. 



\LaK£ CuL«, eIpr elclllrijitr halftonea. 
alJ4 molded rubber atainpa an^] Cheap 

€147 proeeas. AndeTTannrOL 1S412 Ortenwi^id 
A^e. , HJue Island. 311. 

BaROAINI? — U aed pTeHACS. type. Send 

stamp. 150 Harva rd ^ Cun I irhlce. Yliiai. 

NEW TV'pe £9t FtPit. i'stslofrue dime. 
NnllenB] Type Cwnpenr. Jsi Hsan. Mich. 

lI.tND Preai, lypt snd rpin|ilete printers^ 
aupplles. Ad'^lae Cdulpment you need snd 
we rruui* erlret; ot send alamp for batalac;. 
P. PBilTcr. 51'A: $ CblvDtbSE Rt,, NewaiH. 
N. J. 

PRINT Tour own elri'ular*. ente lopes, 
with hbine ntade prees caalInK Irt^iE that] (I.UO. 
II Lui;! rated Indlructlims IVr. Carl EduUlR. 
Odcaaa, Minn. 

FO'I.'H BLiei of alx peLnt nr tWfIvO iMlEnb 
GgIIlIc oompleto 11.50. Fifteen CeriU brioit 
whoLesile prlnlera price Hat to you. 11. 00 
tweeser liwludiad fm^. Jar Alien. 18 
Central Avenue. ChltatEOt lIlDlblaj^ 

FRINTIXO PrCave^, tUppIlck, 3b IM mu- 
plele IIaH. LanJia, Bldiland. Pa. 

PRINTING OutSta^ — Fresati. typ« aubpllel, 
type novel c Iff. Stud stamp lar CiialOE. 
Model Preaa. York, Pmna. 



PATENT ATTORNEYS 



INVlJNTORSi Send ImnltdlUely for jour 
coplei of eur new free ijoofct. "i'atenl pro- 
lecllDn'' and "Sui.'acj.tloflB on Scllinc an IH' 
venlLoa,'’ RIily-el;;M pUirea Of tilt€ta!.tlnE 
laeta. They tell how patent laws ptutn^L TO"; 
hind of aheLoh or madri needed; almde aKPi 
to LbIeb ttIIIuhiL CDiil; hew EUCTt.iEfuli Irtvtnl'or^ 
hire secured nnancial aitlaliitce; tlMw ipter- 
e$tlnr InventLanf; IMUStrste Imnottant Iite- 
oliahiraE lUbH^inenlf. With bonha wo alau 
tend free Frldene^ of ImonLlnn form (o hatp 
citabllxh date ol dfsolosurc. FronipL service, 
reasanabls fcoa. fcioelal drfoTTsd payment 
platL Blrlrtoat arcrccy. Thirty- a Lx years' 
txporiCnce. Hlgheat refrirpcoi. IVrlte lia 
tiHlay. Hie facia In oUr buuKa are worth 
xionoy to the man with a aoml Inxeniloh. 
Turn imjnHllatelv to liaea 97.4. or Adilreaj.; 
T'let4)T j, Evanit ft CO-. He^lator^d Patent 
.ittoriibya. 4DD-L. Victor BuiluinE. Waj.bine- 
Ltn. T>. c, 

A RhlrTTElt Beat for 1nieMur:i; valuablo 
luanufaoturlnir and aaLoq sufiReslloPi oam- 
hined with skillful palont proteellon. My 
fee to Ercurr palont I'nO.OD. Tirade- luarha 
reglKtcred in!l.€0. CauytlKhl IS.DO. 
yesn patent. 1'OE'ineerlHif OliperLenCb. J. J. 
rr It rich, I pa We^t 42nd, New Ynrlt. 

P.VTKNTP — Before too heavy an outlay of 
timo ur money 1 ^ made on an Ipvt^nllun. a 
leairh Of tile Patent Ofllce rcrorili abuuld 
bo- niaUC to EteterlUlhe as nearly aa pgHHlhle 
whether or TUX Ihfr iacns idea hei been p*t- 
oiitod hefort. The imt tf ttii* acareh is 
small, vlillo th« value of the facia ft on- 
ftrt-eta la oftcfl conalderable. We offer In- 
ventarj and raanufaeturPTS a thurookh. 
prompt, conltdenllal soarfh senlee — plU4 es- 
perlencod coun.m] and asalitnni'e In every 
phajie Hff Patent and Trade- pTHeUee. 
Write for my froe boqih eontelnlnt viluahlo 
inronailEon rolsllnj; to patent proeerlure. 
flinrencfl A. O'Brlcp. RofflsEered Falent Al- 
tamry, &B4 Adsrna BuUdlny, WaBhlnyton, 
D, C. 

PATRNT Oniffl aearchinr. Eiperlenfej]'; 
graduate enflneer. Lou rates. A. .X.. Tarola. 
3410 - 34 th Plato^, WadUbglon, n. C. 

PATENTS, l^Toteit your idea hy aenirlna 
fr» "Proof Uf Invent inn" folder. W’rlle 
B. E. Vruoman. S7I. Woodward. Jlulldlny, 
Washlnirton. D. C. 



PAT?:NT Lawyerr Charlea F, ITsden. 
4 J 4 H> Kansas Avenue. Washlnsten, 1 >. C. 

PRACTICAL InvonLlons now aaleiblc he- 
FOre^ patenting. Whit ban ypur iVrltf 
Clurteted Inst Elute of American Inventors. 
I)e|ht. fit. W'lshlrifton, D. C. 

"INVENTOR'S Guide,” ItW meehanleal 
nior 4 mehts, free; adrlstG on ra tenting, sell- 
Ina Inventions. Ftanli Lodermann, Tribune 
Bida-, New York. 

pATllNTS. Booklat free. Hlyhoil lefer- 
enoe^. Beal re-I.Ults. Promptness assured. 
Watson E. C(ilciQifl. Pslml Lawyer. 72 1 
Niplh St.. Wsshlngtop. I). C. 



PATENTS. PrseiiTfld; trade lairts Tenia - 
tered — orellHilnwy adHee fumlahcd without 
ohsne. Booklet and hVrni fOr disclosing 
idea free. Irving I.. MrC'athran. 7DU.4 In- 
lomjtianat Bldg.. Washington. B. C. 

L, F. RANDOLPH. 302- R VlcLm fluili]^ 
Ing. VA'istilngton. G. C- Low Book 

and lofunPitJpci free. 



PATENTS. Initrue^lobt ' Ecw to Eitih- 
Ush Your Rlcbta” and turm. "FrldEiice of 
Conception" — sent freer Lanei^ter, All wine 
Itniumil, 411 Bowen Bull ding, W'aalLinir- 

ton. IJ. 

l.NVBNTOHM— Bend for free bDoklot "Pat- 
ent ^Sciiae. " Infnrmallcn baaed on 41 yeaXa 
enjerlcjin!. Lacej’ * Lacoj* Gept. SA, flJ5 
V Ai., Wa^hlnkTon. B. C. 

ECONO]llV For Inventors. Write for tiooK' 
let. Tlipx. 11 . Jtilmston. « 3 j F SL., N. W., 
VVa^hliiiaton. G. C. 



FOB tNVENTORS 



P.tTT'lNTft — lief 016 too heavj an outlay (if 
tImO or money Is mado on an Invent Lcki. a 
H^arch of the Palcpl Olllrc rn'OtdS should 
be made to deLcrmlno as ticarly a* iwu^lbLe 
wbothor or noC the aame like haa hem pat- 
ejiled before. The cost oT (h|j« x^Jtirch I* 
small, while the value of the fart« Lt 11 n- 
cotch la often cohalderahle. XVo ofTer In- 
von ton and [nanufactUTcrt a thorough, 

prompt. CMidderiLial Begpfh service — plus es- 
pcrlenCed 44Uiuel ifid assistance la every 
phav# of ['aleut and Trade-Mark practir*', 
Write for mv fr«e book containing valuatila 
Inforinialion relating to patent proi'tdu re- 
Clarence A. U'Brlcn. BegBlerDd Patent .\t- 
torney, 533 Adaoia Building, Wa«hlngtgn, 

D. C. 

INVENTION ft Financ* periodical. Send 
ftff ffM copy. 5'G ifeekman tjtroel. New 

York. 

I.'NF.AT11NTED Ideas caa bo acid. We 
]^]| you how end help you leake the sale. 
Partlculara. with lltL of manufacturoTai and 
wanted Invontlona j;ent free on teiLusaL 
Write W. T. Greene. 044 Barrister IhiUd- 

lor. Washin gton . D. d 

Large List. Invontlona, buyers and 
wanted InvenLlona, 25e coin. Albrra Beioan'h 
Laboratory, 3330 A Bumpbrey Bt., Bt. Lou La, 

M dl 

TO InyonCorjT We are In the markot to 
purchaso a good patent, preferably In the 
■utoinoliUe arceasoty line. Will purchase 
outright or [>n royalty liasla. Purchasing 
■Agent. 341 Front Hi,. Nfw York. N. Y',. 

HATE Von a sound, practical InTcntlcHi 
for biIcm patented or Unpateiuedf If so. 
wHt* Ch^j■t^;r^;d InitUul* of .iiiierlcan lu- 
_v€ntcirt, Bept, 4 A, WishlriKton, Li, C. 

RELL Tour patenY thnfUgh a etuatl clasnl' 
fled id In Popular Mechiinlet. Many liiventurt 
have found uuyera Ijt this way. Aik me for 
proof — 1*11 (tladly send (t to you. F. W, 
Johnaon. Afanaeer. CEasslded Advert Islng, 
SOD E. Dntarlu Sl, Chtrago. 

"iNTENTOR'H Universat Kduvator; cun- 
taln^ Oth> nterhonioal JiLovoinetllAj 50 per- 
petual inot'Lons; Instructloi] on procuring and 
sell lag pstcnlg and acloctJng an attorney, 
etc. i^uggojti new Ideas. Price 3 1.0th poit- 
piEd In LT.B.A. Address Albert 1*1- itletrlgh, 
311- B. Colorado Itidg., XVaaldpgtun. B. C. 

1 HELL ]^tenT^ Estahllsl^d ~lh 1900. 
rharles A. Rcutt. 77£PiI Garsod Ave, 
hochesit'eif. N. T. 

INVRNTORfli ''MaicEpa tni«ntiops Pay," 
nur .A9-paga Illustrated noot. mailed uium 
receipt of £0 pnstage. Crescent Tool CoiQ- 
pany. Dept. Z, Cincinnati. Ohio. 



F.iTEN'TS. Low cast. Book and lafotiai- 
tfgn free. L, F- lUndolphi, 3fl£-C Victor 
Bultdlna, Waiiliingtohi. D. C, 

INVENTGRR; Pmd Immed lately for jovir 
onpJei of okhf pfif free ixhoka. "Piitent Pro- 
t^tltwi'* and ''HviagestJous on fielMng an in- 
vontlon." Rlxty-elglit fagea of Interesting 
facte. They tell how puLent laws protect you; 
kind of sketch or EOudel neodtrl; sEinple iiens 
Ip taka without tOvt; ImW iucrt^iaful inventors 
have acoureil itnaocul aislstapce; show inter- 
e„Llng lru'entl[>ns ; llluitrate Important nir- 
clianicat movementj. WLlh liookl w» also 
fend free Evhdeace of Invention, forep fo help 
establish ctiEe of diu'loiupo. FrompL ssrvice, 
rearonahlC fcra. Special deferred payment 
pUn. Htrlrtest aecntcy. Thirtj-sli jEsrs* 
esprrlenot. BigFk.rt tcfcrencea. W^lte u| 
today. Tli^ facts in our books are worth 
money the nitn with a good invention. 
Turn Immediately to page £7 A, or Addresat 
Victor J. Brans ft l-O,. nciglatercil Falent 
Altomeys. 401 -L Y'letar Bufldlitg, WaiMng- 
lun. D. C. 



INVENTfDNS WANTED 



WANTED^Tdeaa or produeti'wlUi mslliin- 
a1 sales pO^slbJIltfes. Have big faeEory and 
ruUjniqaa] S'fllfng orKialEatlon. Profer Items 
retailing under (1.00. 4VJ|] huy outright or 
pay royalties, llsnry Fluihihci™, Porfcct 
Manufaclurlag Co., Clnolnoatj, Oblo. 
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HJtALli Invent lani wanlrJ Itf IRxinuffli?- 
luircTB. I'll hfiLp' you kII >'Mr Irtn^i^llon. 
KlinteF Ifuil, TS:!Q tljcLld Av«nu«. One- 

]jintl. 0^]Ll'^- , 

WjmUil— }'aL{:niril, unplt- 
esL^iL II Tvu hiTC an Uca for biIe. urlte 
IlaitlrF'i^ lac,, Du£ Itaiiitor. Alalnc. 



PATENT* FOB SALE 



PLAN* BLUEPBINTS. rNSTSUCTIOHS 



ACCUHATK nv]inkt(irtho<i3 pf til mis. 
tln'iw Etta ji. Sew oktF. 

Nn tutt r$C|vLr«fl, chfaticr thm blut- 

jirLnti. H^nrL reLiulreiDcnLi for fret estlnnat? 
aiiLi aamplBi. K 3 fitter' b. S13 WsaL Eleventh, 
Lui Anielci, Cal IF, 



HOME CBAFTSMEN 



FOR SALE— MISCELLANEOUS 



PUR,VltLE Rulfljfr jirlpE hsld Fhiil dy«n- 
ITolrl trouierfi up. I'lifflMilf frtiiifprt— htilUk 
— autteiriinret Jloney-hgfH ten <3*v UliL 
tl.Pit AjietitJ wjjijed. Shlr-Tro- 

ttltP-C ItrtOineLt IHilldliiy. LrOi ,AnFeteB. 

KAbK — E'aeil itit T. ffiinn llEhUnK plahtJ. 
llaJio Shop, nui TLt-K. LuioEiihura, AVIi. 

WANTED^MlSOELLAhEDUS 



1V,\XTED— ^■□Tclllei. jp«clfiUlrs. Pifi- 
itiouiiL AKenclGt, 7i Vli'larLa, TumltO, Cap-^ 

_ 

For in LiriOieL'ipBi. blnaeulan^ 

pinicTfiii. tme>. drawinr irij, surveF- 

Jnr. tCteiLtitlr HiiUt'minentK, iiifiTlne epulp- 
meiU. |f]fihe$t nrlcEA paid di)' ahlpuient re- 
SatUFietlon fuaranteed or shLplAfiU 
cheerfully retumeJ. ElTrnn'fi, 3lt0? ‘Vah- 
llnrcn, Chiriiiro. tt'e repair mtCdHfPpes. 
trani ItJ. 



PERSONAL 



1^0 — Healt h — CoitdrU-oAe. jittrif I) v* 

peMOftalllF. 4 vln FrltPilfd banliih fern, ner- 
infrrLnrll^, ‘bjjhTulnesa. Learn ae- 
cretd Of health and hfippilntsi. "TIib t^frrrt 
Plate,' ^ :i-t pi It 3. AiPialnF! limk. Oib' S'iC. 
3c atanip. Dr. J. It. f^nilth. Box Tl-M, 

Stonehinv, 

Udt,A&U. Ilatr taler reilaftr, IV'di appLlcA- 
llon^ fur ii rj. KauEieaP, Fh. O., ttifl 

-tfaln fit.. Hmifitan, Ttvas. 

L\PEIIT .\SAlAtiLnce rELlllout, phUetioph- 
Jeal i?rpEt[enfS. Write FjIIf, Inclp^e Fl-W). 
I^Toyi3 OlCTord, Ntoark. PtlAEvarf. 



MISCELLANEOUS 



flASEI Tnraina datly tlLvtrlni; rairrori 
Itojue. P.Lfi[lnj[ luloperU, turpLe^vave. tit. 
CainblLnal I dci oPlht. Write ^p-rlpkle. l^aUr. 

33B, JilirloP. Indiana. 

— .VEike them youratif. -‘^hitple, in- 
evpenBl^e elchlni priJctEB. Inroriuatlon Fret- 
Iljfhefi. Prodjctj., ^llamU TymeO Purk. 

flhie. 

,t UTI !*TH — SJ any iPuney cuahlni Blunts 
me. Blvatcy. tit^ Main. Sttrlnulkld. Ohio. 

S.tt.-VLLL,ST Ivorj' eltiPhmiB (L Ivory 
nalntlni^ £a, roln^ Cahu] Bllvtr Cl i' t1, 
^[aju[jj Caitul ;iO Pecithfijl. tVj mhrlJlie. 

Itanihiy India, 

two FI..\StiLri>KT. WltlKKit hatter}, 

(tJiiLe. Klettrlc Qai|ie_C(f., IIpl}(?kf,_JJIaat 

\ ME rif C A N 1 1 1 Btary Hii me J" 2 . Lob an, 

g.13 K, ^Tar ket . Yo r h, Pa. 

tl'Ifol^LESALE Su].>[»U emicti, Uiijr niU- 
tJon He ail. lOe. IntL-trLfitipniil Aiencj', Ula- 

cion at I. 

rCTS Anybody ran nialta. Zlnt etohiitt 
prnrtss. SpOclui nt j , tiatlJOil'Iati, teytlnienl' 
fljfi. far filaimi. J. C- »*y. Wlnilfftll, Inct. 

I'H'OTKCT Toiir keyat Your nanae, ad- 
drepi^ fitainped on leetal Itlrnt [flea t ion talf. 
22r. Key rlni lncludtd. Aflrnli ‘WahtOd. 
Irvin Du »chlco^ «kjr, C*k, Chttilft. 

M|rtri^«pT'i ^ 

PH EE Plan?. Build your em n irea«unli 

finder, riouihart, OrayllDH. ^UcHIffin. 

ii r I “I L.\uE - PK.vg j u S^vTf ilir tijast «*- 
iirfijoilral adhesive for hoter, ofltre and athcol. 
I^ncl! tn handy lajiUary conliEner. One 
iltiue. E. G. Olidden, SD Elder, li^henK- 

[ iidy. >'. T. 

Til EAST'' HE cleeherfi— Make your ovrn gold 
Anders. tVyES, Fraiicti, fit. JoQto* 

MlfisourL 

St^APl'Ltt'S Prlend, HI, HalLne, Iflch- 
Ifan. Interests BKappera, callcetorfi. aporU- 
men. Stic veaf. Batnnle lOc. 

ELECTRIC Dr lafidUnt portable lintii 
kills lnacct.& aul omAt IrAlIy, InduOr or Out- 

aldc- $I,?5 up. Llittniture free-, fiiutr 

Itros,. Efitl ftaktand, Catlf or nla, 

BHDKZE Tablet!, desk platefi,. wall pLatei, 
mecnarlalfi, irrave markcri. Bronze, brau 
and aluminum eastini, tVandkey Pat Lera A. 

Foundry Cd. . --lod^rWh, Ind. 

GAuDENIXO. Flower pixnvhnr, laieTi raak.- 
luf, land^caplnt;, houio lepairinij etc. fitod 
For tree tlet OF tieokf pji, r^pilltr MechaitlCi 
P»jt, RMin C3L £, Ontario hi.. Chl- 

ea_jfo. 

C,^X You ufie tools? Build Four own per- 
Feeted treasurv fljidcr. ITiih cftlCienoF aa- 
Furtd. Thia one rtally lyorlli. Full drtiHl 
Frev-. Ffluioua hooktrt "rtucvessful Pr*i]iect- 
Inj!." in sited for only UiJHv «nti. tVrJtt 
The Goldak Co., Western PaclAr Bldt., Loa 

.Xpge1gs._C_jLlir. 

HOW To renraduer vhotoei, draulnrai, Cte.r 
U'EthiiuE > caiii<-ra. Cheap. CH.>y ■nt-lhml. ttn- 
llmlted opport unit lea . Complete far SOo, 

P, 3. Bender, 4.112 MinilaJ'ii Are.. Wlnnl- 
peCt, Canada 



ATTENTION MFirfir Fur hoIp nnr ruyaltJ 
hafila, have adiuatahla hrvckal. Metltorloui 
Improred tJtlH'li^. ha* advantaues and 

wldP Held. Paul Llilobe, ^latuheld DepaL, 

Cufip- ^ 

L ■ X Patented Autmtl'nimic air mm lire*' 
anr model far lale. tVilliim T^llHirp, liar' 

Ipffto n,, _ A Iontana,_^ ^ WlnnorOok Ba nCla, 

PAT. Pun dins. Wonder ^Itvcr Imct taw. 
Heat lu^iiey niaker. thitilehl. rayalty. F. 
lJt^TUlJil. ^flu^ Easlan, ftt. Lou La , Mo. 

UANT.'P,\CnjRERS Luoltlnji lor new Ih- 
venLloni ahcoild vrrlte W. T. Qrrcnc:, 9119 
Ilirrlfitrr BEdc., WaihlnBlon, D. C. 



MANUFACTUniHQ 



MDDELfi, Dltfi, stamp EtiS at lower OoIIh. 
W’ork Ruirahtecd. FtM tiUmale*. Preiji-o 
ktahUFacUirlnit, iOLt TU'entteth Aveniie 

Bonth. yj Ltineaipglla, Minn. 

ai.\NLiPACTUREll» Saleunan, Patents 
Introduced to the J(H>hert Uf New Yprk. 
KUw. E. Bnwn. !!(I2V CoLuntal Ay«., Bcuni. 

K. Y. 

PAPIER ilache artlcLeB wanted lor man- 
UFacture. tlend drawing or dyirrlplton For 
Free climate. WlEl alto r»Ufuh.ixe ldei< 4T 
merit or ntanufgrlure on reyrlly baiiLa. 
N'U'Art, Inc., 5407 Hollywood Boulsvard, 
Ifollywoo d. CallfonilB. 

It.tNLPACTVHllVC Die* attd model* niado 
at low cufit, J. J. O'Brien. PateM-Deyelop- 
jjient Enplneer, IDO Weal 42nd, New York. 

MANLTF.^GTUUIN'O, Models, dies, atamp' 
Eiie*, hra^sworitt Ca^Urn: mtstlds. fiiamu 
fur cataloi. Haunit Metal Ijpecialtles, Kan- 

aai. City. _M&. 

LxVEN'riON'S ilanufactured In any 3|uaci- 
tJty St luW cost. EHimpknn, dlua, mt^cLaj 
rpi'. E^llniatrs and free ralalog. CroacenL 
tool CO., nept, X, Clrulnnatl. Ohio- 



MODELS AND MODEL SUPPLIES 



BLTILD Model Taylor "Cub'* — Ainerlra'i 
pafs alrplfino, 10c for d-rlew scaled blus' 
print (lOlISl. BitlEd a model "Cub" that 
tlEafi. l^nd 11*0 fiyr actual |iheite'j;ra|jh oT 
“Cub" Ij] flliht fAildl. Both lor 15c 
itimps arcepted. Taylor Aircraft Co., Brad- 
frjTvl. Pennsylvania. 

AIDDlL Makers — HrasR. copper, tlbro, steel 
and aluminum In all shApsA Alan cajiLlnia. 
mrs, srrewfi, fllllnis, Calaloi 14c. KxperE- 
hientEra fiupply Ilouae. Dept, P, Boz 10, 
Ktatii^ Y, p;ew Ypfk- 

NIODEL Englnn, caRtlnsH and arcc3.!.c(rlei 
oataloFue S3c. Howardcp, 2417 Ashland 
Ave-, CIHfUBO, III. 

NIQDEL Mahora! Dovlcs you piaks youf' 
selF. €iyt in metal bidaII psrts for all kinds 
of icrKlets. Inytcuetlve, bonaJlde cifFrrr 
fcolnsi brlntt plan*. Information. Nta, 
•"C.’' P. 0. Boi fjCI. lirpoklyn, X. Y, 

T.-VClTT rittlnjlB for SlarbTchead 

and moHiel yacht j. iihisirated Hal 

free. A. J. Flaher, Etwvah Avc., 

Rovsli Oak. •aUr h. 

MODEIrMAEERl! — MarsElnea edited juat 
for your The MoHlelmaker and The Made! 
ttadroadcT. Either, fl.Sfl per year. Both, 
(2. SO ytar- SaJUplo oF oUhCr, PI cent*; 
hoth. !9 cents. Modeltnakcr COrp, ^Yauwa- 
tEI:-a. VI' Is. 

Gean and model supplies. Bend 
For I'BlulOi. The PIcrcB ModrI Worhi, Tin- 
ley Park, lit. 

MDDELd— Tour Ideas developed Into prac- 
tErs I Horhlns model a. hO yesra' suceeaalul 
eiperlsnce: thMIstInlv nf aatlsficd Cu^toiuet's. 
Cnnddentlal leiTke guaranteed. Danic reFer- 
eiters, i^cnd Ik poalago for U2-paie booh — 
'■^talttha Invertlopy Pay." Crescent Tool 
ronipjMy, 1>ept. Y. Ctni'lnnat E . O hia. 

YlFlTtEL BtCatn loromaElve scale. Eaa^ 
lb' luadt. Partkulara, easllne IDt. photo, 
irhC. Little EnelneS, Box I3, Wlhnlmlon, 
Callfomta- 

snir Mode] 1 — Build 13" FFylna Cloud, 
Co-natUution ,or GallrOn. All materlaU Jn- 
eludinr full-alHLl plana OOlF Frcul 

llsniHK'fc, 323 Iiourlasj Ave.d Partsmoulp, 
A'lr^lnia 

Ryn.tV‘* Engine CAtalog (Xd. 34} or sup- 
ply ealaloji IN'o, poatpald 2tic. Erray- 
nteico, SA N', CMiiIpP. Chlc^^O. 



C0LOltft-"I'’Avt iflrySnfi. Xrw orafl* work 
Finish, fiend a feiu (tAmp For cnlnr rard 
Hat, Pyramid fiutihly L'n., 139 iioulevaTiJ, 

Ijijrtd t'lty, K, Y, 

KKETtVDKKINQ I'attoma — 2u Instruct Ira 
Ramplei 34c. Jainea Field, Caloradn Uprinsa, 

Colarado. 

SEND fk Catalosuo, EamplOa. LeHXherrrurt 
Supply Co., fit H I loo *'B.", l^g tl-CA<'fi. Calif, 
5.lAK.hl VoiiT own works hap; motor. Lathe . 
drill pre«. saw. planer, shaper. Complete 
spec ttteat itkts— ( 1 . Ch. fils tt Lni! Ineerlnji Co- , 

E^HM, boi H'l, Erie Pa. 

Mix .Pull alifld lawn amament prints. 25C 
folrL ''Wea." IVard Ht., fiagtnsw . Mlnh. 

.LHO.VIATJE; Crdat lumber, suinrrenlf for 
redar cheat forty Inchn long, for 13.49, de- 
livered east oF Rockies^ Bportawood, liun- 
tou, MOk 



DIAMONDS, 'WATBHES, lEWELRV 



101 X Amateur Watchmaker'* Club, T4S 
FuJIerton, Chics go. 111. _PRTllcularz 5e, _ 

HEND i;* your watch for Ltiurouuh Over- 
hsuling. GuAraMWd Inb — Oflly (S.sp limlqi' 
Eng return poilare, GraaoPiBn'B 4S6G fitAto 
St., Chicago. 



FOB THE HOME 



CLQt'Ivfi: Halhl your own grandfather'i, 

bsnio. shelf. Tbousandn built lucreanfully. 
Same with, heiutlful cbLnes. Dirertlena ten 
renta. Partlculara rnee. Clock Cumpih}', 
N'lcelown, PhUadcIphla. 



HEATIHD AND VENTILATING 



KITCHEN' lUtlEt oil hurner*. fpulrl. f*Fe, 
nractlcsl, lliouiantL mod- Bennett Company. 

tii,jji^_N._jr. . .._. 

isL'KN Cheap fuel. T'enillrton^a all gcncr- 
A lor*. A, Pendlutou. D42 Hadley, Mliiilicr, 
CallF, 



TOBACCO 



2 Vtara uEhI hlkh *rgil<! ^v^d- 
lesf chewlnjt. tP pounds £l.f!i. smoking Si. 40. 
Guaranteed. Curtl* Hugcra, Broaden, Tenn. 



FOR HEN 



TKN' TJOnihtOctrtC h|idO*. sharP^POT. brush, 

*oBp, Hlyptip. G9e value prcpAld 35c, ’VarJ- 

oty SiDcest. llwherd, Tenn. 

OKNCJM': Putiunii tiAti — ■IHckr dtitstt front 
iiinnuftu'lurer Jo fioubh .AitierJi-a snni save 
enorinoua dlDerenco. Write Immeillately. 
Carlos PalkcliO. Pisto (Xarinol CokmUla, 
S, A, 



RAZOR BLADE SHARPENING 



Yt>trJL Haior blade* sharpened |lko new. 
Ic csfFi. Pctter^W'eUeroul^t, Rorkfurd. til. 

FRII}':. Attrsotlvo vest]vookcl ra^r wllh 
19Q highest 4]tiailty blue aurglcal *teel dnv- 
hledfo blades $1.44 propald. Welai^ Box 
1^3, Chicago^ 



TATTOO! NQ 



EXDRMOI18 Frudts tStlOOiop; get our 
fr^c iltusttalod Fuldorl Chicago Tittc4 fiup- 

ptf Jloiive. 11.11.4 Houth fitalf. rhfeagp. 

TATT'GOIXa Outfit's, aupplles, 1935 lilua- 
traled list. '"IVatcra," Sfi.^ Put-Lnam, De^ 
trolL 



OLD GOLD wanted 



CAfill For gold, teeth, Jrwrlry, witchea. 
High hrires p*]il rUy shipment received, 
fiatl^factlrrf) aUHtdiitely ruBrantsed or Arti- 
cles rbesrfully returned- Inforimillon free. 
niLcaga Gtjlrl Smelting t( Heflnljig Co.> 357 

ChHmnlaln hjdg.. rhkago. 

M.MF, I'ciur diacardrd Jewelry, gDild 

rrnwn* anil IjrliJgs*, watc-hrii, dli.ETiDnds, all' 
ver And platlnura. New high prlrf* pahl. Te- 
rn htance; mailed Immediately. rolunieG 

tr our offer la refused. United l^meltlng 
Werm, (Tlie old Reliablf,) Bached by SS 
year* nf experience. :i4 fiu. fit ate fit.. Dept. 
Tl, Chkago. 













































POPULAR mechanics ADVERTISING SECTION 
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Tliink of lUe liuite arniy oI Klortriral worktre reeuIfiTly flmploj'ed 
in variouE^luduMtrLPEt — from ihotie jtiHii fllnrting at a tnc^pst HaJory, 
to high] -paid Eiiginoers and Suppnn ten dents, Electrieily ofToTR 
ii onderfuL employment opportimitiiPS" — even i^hcn atber lines are 
Rlowotl up— Ix'cauise Electrieed workera provide netjossities and 
mnvenrences U'hich llie public detnimda night and day^ at the 
throw of u, switch. 

And the present huge army of workers is eonstantly beuig in- 
rmoBcd l>y tLe diiscovory of new uya fur EleOtdcity — an ^eU on hy the 
Mciptlon of Elcvtrlr [umirer bj' olbcr lodiiutfla. DlnsirU^ or ^Ddlrcctlr. 

ElcciUdty li easily Uie Unreal emplvyer. 

Shut Off the Current for a Day 
-and What Would Happen? 

Beemise Electricity has mme into such general UMr we nro apt to 
fcKrcrl how directiy and vitally it nffectsouFlivee. Electricity rnraiahH our 
uiBUiufarlumB with powar iVTid lijch i— provideo much of uur populatifm 
with liaht nnd tmneportjiljnu— makea paeriblo roTiiTnunhMitjan fiir be- 
yond The rmxc of tlKi Ltimnll vutce — helps drive mill Iona uf |ilciunire Jind cum- 
merrlsl ram— brlnea ua unhinlinl enjorEuect aiKl education over the radio — 
and piiJi£ a aevre uf comronje and 'Pariv«ui{iscee into our bumca. It la abeoluiely 
e«KiiEia] lo our present mode ol llvIfiE. 

The Fufure of Electricity 

Yon will beintereRtfld in the 24-paKoi11ufitrnt^d booklet “The Future 
of EIpplHcity an WcfllinghDUBO IP" Bont fre* on r«<]Ueet LO ilioW you 
th f Opffof t u III ( i« in Fieri ricity. You don’ l have ro know al 1 about Etectrii’it y 
heforvyou ran scl a Jqb. ire not d 1 fllniiltloort]u 1 nMhclintiCltorwjrlrifl— lo tatUTcr 
I lie prIniMidiS of tb? miitnrn^lo leara how to scfvtee rvliwtrlmd witLlpmant; uOil 
ciu:l] arc'll fiirw[ird lu kOEiwInUc, TNwieta ynu aatep up la rcsuniuUilllty ntidpoy^ 
Throuph aparO-t] mC boma ftud y you mn prcfirtrc tout* cl 1, In a ahon Itmc. Inc 
u IbieoiricoJ jplb. wriLc i^uy tor bouklcL itod full tutpruuitlun. No obltantlub. 

American School 

Dept* E* 74 $ Drei«l Awnuv *t Sath Strwt Chlcafv, til. 



P'ntW0l^ r*dk|r HH #n npr-in^cptlvis 

r y VW VI damend ler aiaclftc p«iatr l*r SH 
purpaHB -In imnil^lBchirlfig* jlthilns^ inintp^irti- 
tlen, and nmiminleatiDii. 



I I Ichih Wh«lhiv at fiania, at wark. *a at- 

! play — on ihv*l or Hf* k 

r madi uakTi ptaaiaiilaFp and uIh- by fUthL 



j Transportation "r'l-iTuT;:: 

^ tralne-Suid far city um, th« CSntrfe el*TatH, 
^ nibwey, and etraot Car*. 



t---Jfce=Q^* 



Communication 

latagraph. rtlatyiM — all thau ewltt masuniHi 
HWJid br lost to W* WllttOUt ElKtrJCIty. 





MKW. BMiaiKiu., ooMauTa; chihji. 

l « J I * bjd E t V -m F# K A ■ at ^ f r^Jjm w ■- ! ■ ■ I Pia^ 



drirf r«V-vv<> rln-xlhinrii B4MnH 
nrn?i»^r fln^ Mil^UhMJ Ca^-l'miALirj FidS Bit 

yH.drrdr ^ CmTtaf¥nt F-3C> UnlaM . 

T till MKLVE Aar, Lcim MHlrtl? Pdah r^nm. KVJ 
'Ai *htHi clllirr I'W Iw ami ip«'f im 4 ‘i>'v istc 
In iMrFiHttc R p<iif nF-loniil riirtimtiiiil! Miaiujf 
BmA Ouuniili^. Or, KhJ (iw PV^ drrciti fJ'i'l 

AHtnioJua KWMH. or eaarrooHiM 






M4DE 

EASY 



T 22 ? 



TRAVEL FOR 



Mysterious Power of Pelmanism 

1j!t in Head yod a frpa anpy nT ‘"Hd^intLlllii Mind Traltiing An Ih- 
FlrUCtlVF br>oh Wilkie cXplaLtW a-n emamlng eyatcin of Vrind traUdnr 
elrevlv OhhI by niora than 7^l,HilNl [leoplo. It will ptiow yaii tiaw 
Rhcl why nelcnenliim. b< thiO’ ayatein of teacblns far davaloplne afJ 
lha nicnuil puwcmit tlicHBlaO time. Endofecd by eudb dlHtilieuliiliEd 
tuefi BA Fnmi, P XVjlIhIl l!br ifurcy TjLLiiH:Kr.4er-onu!i K- J^eruitie. I'rioH 
ClmrloB of tieodan bhd bUndmle af oUictIm Writa TODAY la 

THE PELIVIAN INtTITlITE OF AMERICA 

371 NI 4 RTHI AVC, DiPT, tlO NCW ROCHELLE. N* Y* 




P f 



$1900 first year on reeulara Raise to $2450 




SlioTi Holitf— Plid Vacationi — education 



MAIL COUPON BEFORE YOU LOSE IT 




FR4NkL(H institute. D*pt. UIE9 
RdCheitar, ¥. 



l!n.-.b In mi' TTlthnint rhanjx'— min' of .1:J£ iiii4ii' Ixjflt, '"llnw 
itn U. Si. (fuvrrniiirnl JoIin,’' wlch Hit of nindy iKidt lane and 
riiil iNirikukr* law Id pri Nii'lii. Hrhd ^‘ikrhinc tmta 



^nilie 



aul^ciEnl^Meny a char pi>ve rtmienl puaiticni 
Got ready tmmadiaCrly^Dofay ij daDf;rrDua 






.\ddrn :3 
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POPITLAR MECHANICS ADVERTISING SECTION 



LEARN THE BEST PAY TRADES 




Demand for 
Auto-Dieset 
Exports Increases 



TRAIN AT NATIONAL SCHOOLS 

DperutLon iind reualrinE mJls for tmlci#! men. Ev«ni"wtirre 

f 'oU hCttf unD roucan aco thE iippllCAtkjn at IHeaeu 

n truotflv traetort, ttiUlM, buelAK iJllftttetf. alrplinflfl, powof uTiuvelB, 
etn. To qilAlIf^ for A govirt Job ynu muirt flmt iKMwm* trAinen. lo 
ttVfl NAtlODAl ^IiqoIa la Ijofl AIieeIi!h yuU rooetve then mn^ practLoOl 
tnJnluN under tho kUKIAIICH Of G3p«n luQtruDtora who tcflCli you. by 
proven iMethode, 

Learn In Los Angeles 

Not onJp do WB Irntruet you In »l] hranrhen of DIhhI Cmlllliur, blit 
iiliiD uive you complete Autn TmlaluK, qunUfyliifi you for jofcA in 
(tanmee. ftarvlce BtBtlohB, ftkotory branchefl ano tramnportation 
ai!|iartme[ilB. Hefr In f^0« Auifelea you receive Liutruetlon In oue 
of the moat modem tnuje oflbaoi!i. 




Opportunities for Good Jobs 

Nationnre meuitnl of tmlnlns you In tna«L eumpreJiensive. You 
raaelve two completo enurseB for the prloe of one — Autua end 
DlBHcla. Wd uRer full ImLnlna in Ante Repair whleh Id etwerUlftl 
to All HlftWl openuom. Vpou rraclll&tinn you have a complete 
LUiilezsUuidlikK of, uud e:i[HrlehOe 3n» the opcrallDll 01 Caaulllie, 
hutiiiie aud Uleael puMlnM. 

A Fortune in Brand New Equipment 

Thero le Absolutely ho diUnniy oqulpinent At NhtlunAL TtM of 
thniuHLEute Of dntini^ have been reDBliIly hkveatad in brand new 
equlpmant which you wlH actUoily worfc on ilUrilhir yoUt tmllibiS 
peciM. Wc hAVe Jojit crjm&littt^d enlantBinen.t of onr l^iwl Rchnof. 
trlpIluR Ita napi^tyh tlciiupment iPkclUdeA Dlcarfll and paa erqHhca 
of louat mudoi'li dcHlBD, teatinff BUUlpmentj late model AUtOS. mAchlne 
taobi. cto. 

Oldntr Largait Tnda Sch«4l In Wast 

t-yitablLthrd IlKiS. More than 3b,uOO atW' 
oeniful emduatea. Natlotuil Sdbuulij is a 
[[ lillLoh-dDlLiiLr inatLtutluu, occupying U rna^r^ 
nlllceUt building In Loa AtigClCH. 

Earn R^owi nnd fipaird Wh 1 1« Laarnln^ 

1'hrta inJifiirJi;?' ai| nllHj"Pld ddU'i] Kud biriild 

MhDri U^iLlnr- Itiulmd ^EiimE^h )u.u ri.b ciai ll- 

Wh uakil iriiisfuiUi [Q u^aJn' sa/t-LUnD- jQH. CftatrdafE.A. 

£uii blkiwiA ta Lv A. 

Mall Couppn fw Fr»a Boalt 

ThH lh>jt ii™*. full Itirgirrr^Ek'n nriariJinB th' 

Avtq «bil Up^ lUi4>^rupa, 



qualify for 
Tima Good 
Jobs 

’^fw'liB-nir: Til"! 
IniTpBifin E»c»!Tr: 

>p| narrii-ft ^ ta4i ; f 

Thaiibjd'tfh.-iwlnp; AtaEa 
SlBnhlUijr: Alitn Klpr- 

IrltliiO' lUUerr Eji- 
prrti C^rburel4jr £i> 
[■4^1. *1*, 




NATIONAL AUTOMOnVI SCHOOLS 

D«p t. ID- F*M 4000^4. FI luaroaSU, Loa Ansdn j 



NAMF. 



ADDflF^S. 



Ti'Fieii luHffTFj? j>Ieas< wtcitflcK Popular ilechonics^ 



We Want to 



SELECT 

RELIABLE MEN 



WILLING TO OUALIFY FOR POSITIONS IN 

AIR CONDITIONING AND 
ELECTRIC REFRIGERATION 

Big |i^ay opporttmiticA for yciuns inpu in Amerirn^^ two newest ^ 
fap’tpgt-Bfowiiiff >Meii wliomii qualify ap iijalallutiun 

mid ntTVilra e^porte nri all kictilp of ciimmercial anil domeatio A if 
Conditirminit nnd IClpctrit! !t ffriK? nHj on eiiuipiuent mn «irn- 
mani:l large aubkrinj , t'ompklo trtlnUm orrert^l men b«(.-h1 n TO 4ft 
With hiLr education, mechanlciilly lurLIned and new euLE^Inycd at 
ICfi4t part time. C-'liamc-EEr reftiriMlrca rciiulrod. Du dot reply 
unleai you nro wiiliiui to devoid] Komt fiparo ilmi- to imlnlnifr Write 
giving age, cducatlun and pnesEnt ni'cu potj on., 

UTILITIES ENGINEERING INSTITUTE 

Ektabllihad 19^ 

400-410 N. Walli SI. Dopt. PM-10 Chicaco^ III. 



BOOKKEEPING ACCOUNTIN 


G ^ 

Modern. Camnlflte. 
y our Atudenta at 109^4 
nally known C.P,a. Pre- 

.^ij4 Cap dcLaih 

k4^Mpn Awm CHkCiLQQp lU. 


ALI, FIRST PR IX E Geld Medabwbub 
u'jiirld’ft Fair. iL>iJFe« prepami by natlo 

*iDD* krHwkdn HDnetBUftry. tu) l4i UMltHilHMi 

&DUCATICKU4. acavKa uuweau. «4* n. u 






It's easi| to have 
B/SMUSCLBS 
like these STARS 
andCHAMPiONSi 



(WcitprnSlar)l>nc qlW«rld"iSlrDnic3.rmcvi 
Followi Our Syaltm 



*CLARK GABLE 
*JACK DEMPSEV 
*MAX BAER 
*GARY COOPER 



^ CM-C-H STAR> 

VVo'Tm t minted 
abd rojidi l-ioiiiMl 
tiu^Hn flbm nbd 
I- I'liaiiipiDfiM itrid 
OUnimiufl cillu<r 
]3c-.u]]|arrii at 
rib! ADd neneea. 

^ (P»r*nMranl Slir) 



frho says: "yowr System it jttst like hariitg a 
Phytietfi Trainer in youf ftome*** 



Kar cnaby iinaja T«rrj' ITunt and Ouh Wiln>b, IVnrld Farbmu 
'ph>'inrnl cullUrC iFitJurlii. luvr Lrol- ( ’’lin yiovic hi 

nnrfMft CDltdMkin- NOW ’ — rbr-y ofTfir Ifli* iFlr'nt iml Inv1lh.id lu Ydlf 

irht? PNd dcflirM a 



FREEttfur neiilicnbp 
KolFr'vrM Slcdici «T Phr- 
lioJ Cillive . . Giru. jua 
fw miulldi^ iiJt^Tkv 
« jw pb^iial 4cvrhp- 
anl tea TvnT HixilG» 
WrliH ud itiff. Wwlh 
|ES.DO.I|tltMrHFn£wilb 
ST ARCHA HP bilnunTi 
tea. ALL FOR ' ‘ 



■nun 



MAnly "iwii-flnipd" phyninn^l An Amnning 
H^’Tifeni.l No pEEbi — o>i ilJj].' djrl^. tliincilp' 



ru evarj'' 

■ i’HiOO 

II liJJi. 

raanntrtb innt rnvt iona.. tl| rO^hy-nle^p InrlluMj 
tfuaruntrctl In- five >uiin bcbtEliy, rhMlvtxxiIy 
end niu»cu9er d^vi^lvfihiieiil ennaHiinirly- Mail 
foupon l-TAiiw. TiV*'l| jjPDd ths Sjuifm AT 
my rvwi'ninn #2 7^4, plnn M. fcir 

iH'iinIe* TKMlBf'r'i 'rtin ia lbe lolal pricHi — ■ 
noi fi In* el"*f TO buy- Hiati now to erll^>y i tivw 
licun EHi lifn niirE ItnJl'b! 1l ynn To JH'nd 

rJUth wilh m will Ov^puy |HM[o|r 

elwrgbH. 



DON'T WAIT! MAIL COUPON NOW! 



TEFLRY HUNT * GUS WICSON 

Ho-lIywiMMl Scudtoa of Ehyniusl CMltuiT!i 

J>cpt. lA, A7LN TioElyweod Utvd.. Hellywead. Calffortiia. 

1 want yeurRyine;m. I timlmritml tlilA Je the lUEN'TirAL jSyiktem 
you liHO for C'luimpiDua and ISinnH. 

I w|l I jiuy Po(5t man 7A, plua ponutflcr 
an (lellvttD^ 

XAME... ... 

ADDRESS 

CITY ... .STATE. 

(Frlhf PEalnlyi 

nUTSi WlWn 1^4:1 IT1E nyr^Mn Fh* I'biiFd 5L4.1 «i, cufa 3i1f ST In «cpr -pJeh Ctkir. 



IF nnt iHAttafierl after rive 
<laya' trEaE 1 ran roEum 
8yat«ni jicul gci Edy 
money hacli wEtbuni 
nuration. 







POPULAH HECHAKICS ABVEKTISUTG SECTION 
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LET THESE GREAT BOOKS 
HELP YOU TO 




^tkeMan 
who KNOWS 
istheMmwho WINS' 

Easy to traia yourHelfl 
booKft have hcllJctl tlioutsiLiidB- — 



Ain CDNOITIONIHC 
t V V F I eJ d £ □ r« ■ l 

Fiilure. . . K 4. L . . . I . Jl.SO 

AUTO ENCVCLOFEOtA 
The Famnua LA" 

toxt EdilluD 

LlO-V. CEHERATOFtS 
Made From Old AlKo 

Urdte $1^(4 

BIRD HOU&ES 
nuLEd to S«EI; EMy im- 

BOAT BOOK 

I'tjwer, HaJU Kowiiiff, 
Fiddle PlacH-. u. , 

BOV MECHANIC 
JlniidnvHTiiliiAS Hoira 
Can Make . *2.» 

■ ViLT-IN FURHtTUttE 
Take OrilerJi. Make 

Money It , r SI. so 

CARPENTRY HANDBOOK 
iTaplieftt Hhort- 
Cata.. . , ....... .tl.SO 

CHEMISTRY, PRACTICAL 
M ak« 11 1} ndredA 'Fhiniii 

iJBlIy Ujte. $3.00 

CONCRETE WORK 

UeeA DeHtrlbed, 

ncttire^l Sl.DO 

DIESEL HANDBOOK 
Netkl LAttMt InfoTina- 

Uon sS^bO 

DOG TRAINING 
liniTiif, Stage, Mo¥l«, 

eul., . si.sa 

ELECTROPLATING 
MxHlern iTs- tlw Includ- 
Ins .Vtckel. 35 Inc, L’IMt' 
ml LIEU and C’hri*' 
tnlLun, ^ ^ . . . . t i ^ t _ '^3 
FARMERS* BOOK 
SOI Klnkfl lur FleM. 

llome ,.S1.0b 

V-l FORDS 
A ISo ' ' A ” and " B' ' 
MndckL All Newl. .&Z.5D 
FORMULAS 

Mi.iNki arnney Mol- 
ine S4v0* 

FROG INDUSTRY 
Newt luiDe and Bell. 

Ptnflmi,.,. . }3.oa 

FURNITURE MAKING 
Ti^Ola, 

Bl(tns, S3+5D 

LATHE WORK IMetah 
DrLtllTIB. TlirtmtHlur. , . . Sl.OB 
LOCOMOTIVE 

Fuldihil mart RhoWa all 

PatUi . , ,S1*0D 

LOG CABINS 

1£mv I'laru; JiiiHd f&r 
Prfhflt. Vatuet...,, $1.SQ 
MATHEMATICS 
Eaar Guide for the Prac- 
tJeal Man. .11,50 



MECHANICAL DRAWING 

lAam f)n>ltimt£ Good 

HAlnrlM, 51.00 

MDNEY MAKING IDEAS 
1000 S|»ar? Time. ...... U,0i 

OCEAN LINER *‘CUROPA“ 
AtloJttlC LtUcen^ 

Charted..... . |1.I0 

PLUMBING 

CiOO hacHt Evary Hoirve- 
nwikftT atumLa kihjw. lA-SD 
POULTRY 

Btanllim. !5[aTiB4tement. 
iTutoct Vour prihnwi.is.ae 
PRECIOUS METALS 
identify— nuf S^rlL 

Only book en ll.Ofl 

PROSPECTORS' HAND- 
BOOK 

Hew to Mine, Appralne, 
E^lUlp... ii,oe 

RADIO 

AmateiirB' H andbij-ok; 

I'lreulta, Henalrfl. 

Jillt . . il.to 

RADIO SERVICING 
Profit thy Knowing 
(VhflW, Hlnkei. Etel...l4.0* 
refrigeration 

KleetTle. Gba. He a 

li^ervlncii Expert la.Ot 

REWINDING ELECTRIC 

motors 

EroetkimU ijties. VAiueJ.12»S0 
SHIP MODEL 

l:ntlre T'e^t FAmoui 
".8«uverEigii^' nf 
SHOP NOTES LIBRARY 
& Vol. iilJWJ WdiidiTtuI 

Ideaa. . . 12.50 

STAMP ALBUM 

MwJEim. iiM Paew... 11.01 
STEEL SQUARE 

Unw to Figure A hr Left 
ui Harters. iiixhh<i, Ftc.ii.ao 

storage batteries 

New] Hdw to Build. 
Heitalr, Cbafse. . . . . |3.10 
TOYS 

Fur Aimtiranent nr Pmt- 
It nniiiaide i>e$i]eiiii..S]..la 
UPHOLSTERY 
Always n Pig Thlarket. 

Btiirl (iwn Uiu^lNiieM. 51.10 
WELDING ENCYCLOPEDIA 
Al] Mctltoda; Hard JalM 

Made FAay ...11.09 

WIRING 

Apitrovea Eoenotuy 
Mcthihd.^ tur Uumes, 

Jiulldlruia.... -S3-$0 

WOOD TURNING 
Wrmdfl. Tfvnlfl. 

PfArtlral Tmalter. .. 11.50 
WRIGHT ENGINE 
Libart of ■' Whir] wind.” 1 
All Fam.. .51,10 



If you send nmlttuhca wbea urdertnj:. 
beah *ytra f*r noilara. Wt1t« for 
other subjects ypii are Interested Ui, 

Name 



pu 

In 



City . . , 
AddrcM 



.awe... 



Books sent C.O.D.anywhere in U.S. 

Jiuc check the bookd you want, write your name and nddreefl Ik^ 
lew. and mall the advmiMnient. It la ytutr omler htank. When 
Doetman hands vciu boi>ks. pay him the urice and few oenbi |XMtage. 



lEBUw Incliada 10 eunti per 

Ti hfinatlcin ain^ut tK^iiui on 



Mali to PupMlar MechwiiUie Praaa, 
BtKhm QA —200 E£ast Outarto Bt., Cbkcaau, 111. 




PLANS FOR 
FINANCING 



Become an 
Expert Accountant 

The PfafetsioA T/mt Payj 

The demand for Bkillcd afcouolants — men who 
Teaiiy hnoie ihtir I ai^tuiss — -in incrcaniTijf mpidly. 
iTie new natfonal ard Btate (e^aiationie reauiriniraif 
businfiifla— ‘both bijfftbd StnalL— much InotYi j q mUttcTB 
relating; to A udi ti nut, Ck»C Accoun ting. Buii new Law, 
□rt^tKatioo, ManairetneniL Finance. Mun whoumve 
their quBliAcatianain thin important field! are rapidly 
promoted to TiHEKinsible executlvo j^jtiona— idven 
An opportuni ty to earn realSBiariea. Thoran geiafrom 
|a.ODa>to£ib,0(Kla year— even to higher income-flffura. 

SenJ for Free Book — 

'*Accounmncy# (he Pro/es»ion tha( Payt** 

Wby let the Other fellow Walk away with the 
better joht when right in your own borne yon can 
oq,uip vouiwetf for A apleadid future ici tltla profit^ 
Bute growing pmfeRaien? 

FreTiminaiw knowledge p| bookkeeping ie ub- 
necesBary. Our free b^k on accountancy futly e*- 
Dlajiu how wn ti-Ain you from iho gimund up, or 
from where you BOW are, according to your individ- 
□Al ticoda. ]Lo w coat ; easy tx-rtnJ. 

Tbn facts about the new t^aJle tmining in Ac- 
countancy end the OT 'portiinities in this highly prof* 
i table field ere clearly outlined in a M-page book 
which LaSalle will Bond ynu/rsk. 

The mim in earnest to got ahead Will find tbia 
coupon a m.f>at profitable aid to progrraa. If yoa 
have the urge and the will ta increuAU your incemH, 
clip ajuduiall tlio coupon NOW. 

LaSalle Extension University 

The ickool (Iin:I hoA tra£ncd dvcY 1^2 OtI C. P. A't 
Dept* 1(>64-HR CLlcaao 

1 would WelcnmC details of the 
new opportan ities in neepun ting* to 
gocher with copy of "Accountanuy. 
the ProfesBiou that Paya," without 
ohliimtiorL, 

QHigtie rAccountan cy 

Other LaSalle Opportunitiaa: 

LaSalle oprna tliv wajT to auccena^ia 
evc'ry imporiafit field otbuainefia. If in*- 
tqrest^ In ana o£ thv Svldi beiew, vhv«k and mail. 




GBualaeaa MaDademeUt 
OModerb Saleamaaahip 
GTrafnc MaaaSemeat 
□Railway Acrounclua 



OLaw— Dctf ne of LL.B. 

□ Coniuerclal Law 
nModf m IliialaeaaCam- 
apcMiidcace 

^ ^ n&traagrapby- Stanotypy 

Olbdiiarrlal Ms aailc maot ^F-fc |p*ri DoahhKpIP'g 
□ Modem Forcmanahlp HC. l'+ A. Coachlag 

DERcoCiTe Speahind □Boalbeaa EngLiah 

CCmlU aadCollactloB Corre* pondcnca 
□ Practical Accouadag ud Office MaDagamnit 



Name 

PTWcut P^JSititJH .. . 
Addrcra 



TTAfK irriftnf? £o aduerffflFrj pfFn,sf tJicnfft/n i'ojJuf«r JV/t^Aunics 
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POPULAR MECHAMCS ADVERTISING SECTION 




tlfrMl fnf blMiiain tr*rtti|-rt, 

■irw lk«<l[ll^i4>iEi|L>uriU[,'tr'*4Ului:3-W«lE»4 

Uij<iJ 14,'- lEnlc wlyo 

|JI>W tnlt-rLin Lt-ri'^rolU^I riiHnT 
cOhiA Tiuti - ifTT^i rEr# tiutiurtn ^tvilwLih 
CiittitiUiiMj WiLy' ' IVuLn- 

iniTp imiUE^il ta t-hd- Iii'dh by tbe ]Mk<v#r 
cnEiiiBfifirp i^anar-'i'KiyE Ar^(K>F|. x<ni mri 
tm-iTi Uw ■!!'-■■:*» ih iiii» Df"r wiibn-ut 

l<'MTkr 4 T yiMij';>n<KJiL psoic iun wbiU«Jmiiitiir. 

^^Job'Way" Training Is Prac- 
tical* Cnmpfcte* Modern 

Ihtr rnnJwrttp rr^^im-al TrnltilnW t^i-n fftTcr^ 

Eiii# <p (4 li> ivi>tirTM hid Briij rn- 

pnJf II r |irp>Hnq L-p«f.|3h* giij L'»rH]| 

jiiEii'inii'liiti'A. tTd'.'hi. Liv.-rijr^. rtij-. Ami 
Ui« itpjpia ■Hdit' -Cw-ljMi'ii Mirdi^ 

UiAt Ovta^UNMAhiidH W <MT wxmAvmbam tnviird W ir ri H . wDI goUfr rVD b • 
I^nr ilMiit. niiOLU a Job, cr ■ pninlablA repa-b boauiiiu tai jcivr amu. 

N«w Auta-DlM*l Cniirsa Indudad at No Extra Coat 

Afirdllbtr Qtra rpTii- trnr r«uln AdtwHrtlr« »iirK' odt eomii^etdi imF 

AdlorLHvprf edurw AT NO EXT.^ COST. Cqiu 4J« Uhimj iat d^taUi olaui 
'UArn AA Tciu Linm'' IVamiv hac|t*d bf UjilAaQ VHtrw'' BimAM in Ufa 
MtHtOBUAAWw minJiiB Bddp 



Earn ■■ You Laarit«^Two Motor Toittrs Froo 

J B*[ mriT, w» ATii aJ» ludiidiDB' -mniplrt*. nJnablA rhApp 
laatiav fqnipBKDt, to ■■■■■; rcAir tnlalnc aad «iuiiid fur. Er 
baLo BRimitc exlrm a^roiiEiriH imuutF acoa ailer pou mublt, 

AUTD.DIESEL BOOK FREE 

lin wiCbPDL pirrlGui ODlo RAveriuDfo v q^ccial HfoisEinD 





CCm( 4 «nni«t utJ OoDuiJItaUDe 

MOTOR INSTITUTE OP AMERICA 

3140 Lawmiea Av*.i Dapb REti^ Chi«cv 

UOTOB omtruTK or AUmaMCA 

I gufllRwr ap w Aw., D*pt.KP-l.l.ChlcMttf IMs. 

Z WltbQQt dbiltaUU mb. bctril rpM AEttoi-tllaHl Bocfc irttlltl] 

I U«»Tnii 

I 

1 Afanb..! 

I , 



UoRH-Tniinbla! uid lipvdal oebt.. 



:cuw.. 



, Statd, 




Kaan Tim* w Pwlf TIrfi* 
YOU CAN C«h-jn BIC 

inatt«r vhere f oU UVfc — 
dty, Lown or wuntry ^ or 
what Y«il 4n DOW, my 
prov^ mcihodb will 
ffPttr iuCKHW right from the 
mil E1L bctp ytiit Prn-in 

tl.non >!□ la-.dOD a y-iH- *.nd I1PI 
Anri, U rau fbi»« h>- 'i"' rnu» 
4 jwa bij*idr»*, fTl ih'VM'Tii'i bn*- (u 
m*.)n FiJicr tiay hv**»iTnMii (ndth 
vly M ^IF ■ in iiTn.*.r If inb Whi1 I ¥i 

dniiB FiKI; l.iiTiiiimiri'i nf u[ll4n 

I f*h ri" fc* u"«. 



There's Quicker, Bigger 
MONEY ^or YOU-in 

POULTRY 



Earn to $2^500 a Year or 
Have a Business of Your Ownl 

nniether yi*ii w^nt a Job et 
mr or it hjghty proJItublfl luiaLchenv 
or your awn — the Poultnf lbdi>Cry 
ntTpni ynu mnre than nny cither. 
'I>ier*v a -^iirirtnpp nf pfiuUrj- tn»* 
end — a nti>^rtjute uf tmlaed 
ivuiLlirymeii. I'll tnlu yau uulckly 
nt home — tM (l[l a giiml N>b in I '[lUh 
try^and our FREE .^EtidehEr' Em- 
ployment Heht, wIlThtIp yuiievi pH* t 

FREE Oonk Shows the Way to 
Big Pay and BIG ProRb 

A.[al| cc>npfin belnw TODAY 
— Inr my UIr NEW FREE 
Urt*l, iTow to RAlee FCiUUry 
Jor PraAt.'" My tarty yean 
ar exWirieriM Are youn. Th* 
Pouftry Industry 
heeds YtlCI . 'Vnu ne^ 

lair bwh. <3vC tl — aad n1 
li Uap Tnr ih* DIQ{ Moorr 
ibii'i nitiiu t'lr r>™ ia 
POCiLTPT, 




Mall MOW OiyFIUEBooK 



ttJtTIOHilL POULTRY INSTITUTE Dipt. M-K 
Miinf Ovnin'i NYn Su'd; H^rtf M- LitaeOfFna. 

Dear Mr. l^mnnl Send me your FREE Book, ''/f™ ta Eafrr 
/^(jpFfry /or f'rojU." I want te know more about my appul^ 
tunity ta make iLnOU to Si.StHi a year. Bpan or fLlU tlve- 



I Name. 



S Afidrtw 

hviPVHaaaaaaaa aaaaaaBaa aai 



■FPP*PFiiB««aaafla aaaaa ■ ^ 



r SAVE 

TO ^ DH 

TEXT 

omy REFERENCE 
BOOKS 

Aaf/tJTwn^maigffaMftMiii 

Sv*r 

/9S3 

PC tot*0 Pm. — CmpffM eaiUAtot/s' a^fO j| 



□E BOPH CDMPANV 



VVE ALSO BUV 3 DQKS 



WRITE 

CATALOG 

USED 




CIVIL SERVICE 

VALUABLE IHFaRMAYlON FREE 
COLUMBIAN CORKEKPDNnENCE COLLRORL 
WASHINGTON, □. C. 



m\ 



A rtlT'liW [dblp hr 
Pfim %lK«Tn Iptflrirn 
■ Lkp ^ by le* bi~liad 
uHh d'.ir IL 5 .ZT. 



We Ynrnlah an equipmedt and tnaterlklfl 

Infludlnit lAKt plioU^iigrRvlnjf umera enmplete 
with mmpa, leufl and ncrren. When you luive Dh- 
lehed the enutm you ran ifitahlbh a eochI payina 
Independent biLiJnetor with the eqUJpmjent lurnlaheu 
or wnrk for oUicf^ it A biff liJAry. f^dtc^IIlngravliuc 
aFIrI-> Ef^k*r !■» Chut uy atbiT faiAirirj. Ercry 

pb-Eiin |q i)iL ur t^piiUj MtcLkBy'i *u «'i^iTrd Ch* imM'. 

I ■■» >rf tueb I 4 ‘U.. thfD. KHinEF rhb- k 4 TBku. WrK« Iwley 

I flit «i 4 r R** UiiutnC«d A4[niP| whkn nt ninr«d -on HpitpiwEbt 

[ ■.iirb jli iHhiiiih. You Tlh Bnt tM-^bllviLlf d laiLTiy by vrilJihi 

I M^tw Wt atih Tim ■Hill. n*fA tiea. a«nnL ■*, 



EARN !HOIV£V AT HOME 

Iti-MafAWy [h-Kribri hJ kind* i>l liv n. b^rr^ rri yviv 

TiFit. 1 E 4 JM. Quin Diowr Ilf pii^ifeiDa, bn^m put* . h.r> 

miffik, moJl Older, pdTrrCi>da.r, vrEC-lAl Eut hHiti, ^i)ilir>irw 4 h tifrf 

diwr aiHMTtOBPl Ion. fl^im hiM- IIiWM piMlfcl AimnblL 

birriit Ediui, ‘n^rkM^po, bniTMiBrt. hvpaiBEioK uuMiiil 

ivlanlp p^rTTblr ^ bbt'CiBlip IJIU LDta. 

:iNbuiYHic£I BOX Up irvincton, HCBn. 




Profit from Books 

Po^iIlt Mechanics Prena Hpeclallxel In iUni>]yEnff borikFi on duf 
eubJrcL Tdink over thlN li:ft. CtM4k th« SkiIu you want, and mall 
thll advirtlsemetU your nrder blank. Write for Intormatlun abemt 
bmka 4 <h any «ptciai aub|ect yuu may ha Lkitcreated 1 ±l 



am coHDiTioNmc 
SERVICE HAHURL 

Bmall Unit Ap'tH.ratiiii . . 19*00 
armature WINPIKG 

and Mntof Rctkllr ^ ^ . .$3*H 
AUri> RACING 
How to BuLid Plrt 

Traak Raisera pll.Ot 

auto RErmiSHlNG 
ouib With limy Oun,.}l*5^0 
RRlCKLAYlHQ 

Plain and Fifrcy Ilpib . 

CAMPS ANO LOO 
CabinA (BulldlDE) 
CARSURETDRS (All Mahn> 
N«W, ROYlSfrl BditiocL . . 9^.9« 
CHEMICAL MACIC 

It. £hteriatO. 

, .1 , . 91*110 

DANCE 

Learn at Home Without 
Mualc or a LATtner. . . S:2idb 

DRAWING 

Freehand and. Perepee- 

tlve .11,11 

DRY cleaning {PraclJ«ah 

and Dyer. U.bi 

ENClNECnS^VESTPOCHCT 

REferum Book Il*$> 

FURNITURE REPAIRING 
FTnlkhlDdl and Deoara- 
iLon. 19«0I 

hypnotism 

How to Reeomo an 

Expert S2-4b 

INVENTION, YOUR 

Unv to Prutert and 

3hl Erdhand lae. ....... 11.90 



Experimm 

Mi^Hlly 



LANDSCAPE GARDEN IMG 

Fraetleal .92,91 

LEATHER MAKING AND 
II nme Tanning. $1.00 

LOCKSMITHING 

iievlAed Pidition 9^a0 

MONEY MAKING 
FORMULAS 

iS.tMhLPiooUGaJ. . . .lS.se 

MUSHHGOnS 
RalA« Tor Markat. , .... SLTS 
HEDH SIGHS 
Ontr 'b™?! <m, New , . , ilh 
pattern making 

EaceReht BOdJt. . .ll.lt 

PLASTERING 

Beet InaEniBtlan Mao- 

UAI .$1.31 

RADIO PHYSICS COURSE 
NewodLtlon. Kvery- 
thlmr about Radin 
[rnm A to i! .... . .St. 00 
REFfllGERATION SERVICE 
Manual 

<AII Mflkeal .-SS.OO 

RUBBER ARTICLES 

How to Make 92.00 

SHEET METAL 

CJnnatmeElan Wnrk , . . .$2. DO 



STAMP COLLECTING 

WbyeuulHnw. ... ..ll.SO 

Steam Enalnaer'i Mtanie 

How to Ootaln 12.00 

TAXIDERMY, HOME 
Miiunt Tropnkfl 
PrnAt. Figure. .... .51.90 
WROUGHT IRON WORK 
Fraotleal $1*3 5 



BoOki Hnt C* O* D, RsYwlivrB Id V« K. 

Jittt fhwk the bonkn you want, and mail Ibe whole adTffUeempnt. 
It U your order hlank. When poitman habdn you boorick. jjwy him 
the Twlra and few eenD iwHtage. If you. "tmd reftjltiani!* when 
orderLnff pleaae Iwcluda lOeanH I>«r Ifaoelieiira l« mtlage. 

POPULAR MECHANICS PRESS, Ravnt P-lDt3l« EaM Onlari# 
SL, OMeawa* IIL 
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PROTECT YOUR IDEAS 

WITH A U. 5. PATENT 




MAIL COUPON FOR MY 
BIG 48 PACE BOOK 

AND FREE FORM FOR RECORDING 
YOUR INVENTION 



MY BIG BOOK TELLS YOU 

The Importance of Quick Action 

If you ]mv^ ft new idcft that is patentahle— 
and want to seturc for yourself your in- 
vontor'fi fKiIe riplit to [i-rofit from the idea — 
you ran't afford to lo>ic lime in Hcenring 
the protcrlioa of a IF. K. Pfttmt. Other 
iiiveiUors may bo workitii^ ou the same 
idea riijht now. Sltoiild they develop 
this idea and file nalent appUeation lic- 
foro you dri-^-tlie lnirdeti of e>stftbl)#tlnnB 
priority will ix? upon vnii. My Big Rook — 'Taieut Guitle 
for the Inventor”— wd I toll you the uiuokeiit pu^iHible way 
to Kcr’ure Pat^mt Protection for vour idea. SEND FOR 
IT TODAY 1 

The First Important Step In Securlni^ a Pa ten — is 
to obtain the jwrvieGft of a rU'-idj’b’ned Patent Attonicv, 

The U, S. Patent Office afhii«es Umt you jw;mre Ihc md 
of an cxjterient'ed, Registered Patent Attorney to pre- 
pare your statenieutfl. EHtahlish the date of your iu- 
veution iU3 explaiiiL'd in My Book and disci im* yuitr idea 
to him in eorrert form. Me then miikea a SE.ARCIL of tlic 
Patent OfTicu Records and reports to you on existing I", 

Patents wikieh might hear on your invention, giving hia 



CLAAIlNf'E A. Ck'bltlRfv' 
ra>ini AibUBoy 



opinion on the advis^ability of j>rocTcdiiiK and 
SMALT. IDEAS MAY" HAST; LARGE COMMERCIAL 



tiling formal an pi leal torn 



FREEHocflrd of 
liiTcntiAJi Form 



Uie mj' FTLEt R<wfifM 
oJ I b n'cnt ion" rnrui to 
SlttiA^ yi>M in crfini^ini 
eJui 44«Rcriul'iYT ciitrlFni tif 
]/nii.t iFlrfl. IbiJ tn4^rALiJi»l3 
Umi (iAIf nl >inir lavra- 
tlfUEi. IViib ti yuu c^H 
timke- B rvFluh »V.nm:'Ii oE 
yilUJ iiliv ■.□ij La.1^ li 
Lii B 4 iulb.lT>*r ivl 
TpIiip !<J KB 



C~ 









CLARENCE A. O BRIEN 



A^tlfrSTSAElf ¥*AT£tHT ATTVLRJVjnr 



i#0*lt Ailaim^ ninldmci 






[tlffiifl flo pnf. h[iv*i bif com^ 
lo bi’ wtn^n putK'ntfMl. Tbfl flu fithI me 

Etiirtfi n»utMh urt limnle imutiniH |irc>4luftiii wtiieh ao? 
edlntnrreinlly Btjccrwfid. Tlii? lipi'H'r, aarnty pin^ thumb 
tn^'^kn paprr nlSp, rollnr hiutlon'— nit nri* sinijtic yflt 
fajiitliiiir mvcnt]4ani^brou«lit iliptr iiivi>n[£jpii rich n- 
wnrds. 

RC380llAbl6 F0CS~CoilVdl]Cllt TCFIIIS - Ri'nd mp at nnce y^tur Hlft Free 4n-fKigp ni>nk„ 

Dan | '"Paifm Guide lot itir Invenior^^ and your SpeiJdlJy 

I Citn ii^httiftpET r*tl V.cftinfi t tjJTtuB Of pbyhtrht. It Ib Iny _ lh'L-[iHrt'd *'K«:cird iif Invpnllim'' feirm.. Ttlln fHiiairbt 

ciutvm tu iwnDit cIi™ta to pay for my «Tvj«!i la in- I not 9 bU 0 st« toe, 

BtnllmPEiUi u the apoUnaitiow profftr»f!fl in iny nffiiN:. ■ 

Sop My Bir Hook for krs in ubt-nioinR P^itcnt. 11 ra- * 

I^IaIhb tny arranRemcnlB rli-Krly^ Si^nd ftif H NOW. | .Name, » + ^ + i *..,,.**** * + . . 

Request My Book — NOW! i , 

Know rxttctly whnl yon iliould Ho to ieciire 11 Patent — " 

wtiAt must be done every Btcn of the iVA.v^itow the | 

I*nti-nt Ljiiv pmLi-eta you — wnnt L ba u HectBirnMi m ■ * yni ' J ' L' 't'*' ' 11" '1 ' IVililv 

Patent Attaruey, cim jo for von M^tl the coupon I tPl«l*e wite OT pTinl piaJniyl 

NOW. 



IFJien fo radvcr/lscrfl jtlen.ic luenrion FupuJar .TjforJjunhJi 
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PATENTS 



Booklet Free Highest References 
Promptness Assured Best Results 

Send drawing or model. 



ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 



Listed Patent Lawyer in the latest editions of the Rand -McNally Directory of Bankers and 
Bank-Recommended Attorneys, published by Rand-McNally fit Co,. Chicago^ 111.; The 
Baggott & Ryall Directory cpF Guaranteed Attorneyii, t^ubllnhed by Legal I^rectory CerporatiDitf 
DofltQriT Mane,; Flugcl't Law Lint, publiahcd by Legal Directory Publithing Cd., St. Louin. Md.; AmcT^^ 
ican Lawyers AntiuaU Cleveland. Ohio; Banlren Service Leeal Directory, .^nkern ^rvicc Cq.t Boatoa, 
Maat.; ftyre^g Law Lint^ 9 Parhr Placc^ New York City, Mod the CenCraJ Guarantee Co., Bankcrn and 
Lawyers Directories, Empire State Bldg., New York City, 



WATSON E. COLEMAN, 

REGISTERED PATENT LAWYER 



Victor Building, 724 Ninth Stmt, N, W. 

WASHINGTON,D.C. 







Inventions Wanted 

Patented or Unpdfented 



don’t WORRY 



Why put up with yeora 

of neodloon difcomfort vid 
worryT Tjry a Brwka Auto- 
matic Air Cushion, This 
marTeloaaappIk&nee pormita 
the opening to close, yet 
faolda rupture securely, com- 
fortably — day and night. 

Thousands report amazin gresulta. Ughbueabhiting, 
No hard pads, znetal girdle or parts to chafe or gouge. 
Patented iu U, S. and 13 foreign countries. Try ODO 
10 DAYS WITHOUT A PENNY’S RISK, You'd ba 
delighted. Free book on Rupture and convincing facta 
mailed postpaid in plain aealed envelope. Address 

BROOKS COMPANV, 111C State St, MarshalMUkh. 



BUCHSTEIN'S FIBRE LIMB 

,1b SQCithfnK ba fdht bUUdp — 
HtruDK, cuuIh [>«», light. KBKy 
pdjMUEnlnB. HcKOa .fnr all de- 
larmLUea. Apenr.^ Tanled. 

u. auCKSTEiH CO. 

j*m; >ia;n jjif., I*,. Miiiigrtiii, mu. 

InfoTmation on any book Write PDiiulnr 

iMerhanira Prt^Hs. f [IL 



Patevt 



HOW TO OBTAIN A PATENT 

Wrltlan A Fannar M*mb*r of th* Fn«.mlii 4 - 

tnp C<iT]3B (193X-Z1) of iha U. S. Pat/Cnt Otfic*. 

If pou w*nt to profit by rour Id^*, r«u i.hinMl(J 1«kr 

to >PP^ 1®^ « L, S- Kt nncB. Vmir filMt it»P t« 

to let tlii> rm BiK>k. Tlil> inlareptlni illuitrjite'd book 
«ontsln« TAlukbl* infermsMon rou iXcuM It t«lL> 

jrQu fillip bow to abtAln m. pAtan-t; on you.r lr> I H« t|uicli- 

<iit war. With thl* Fro*- Book Vail will oIh rcceiTe a 
ol Inwntion" form on whien you can odvlly treotd Four 
idra.. Prr»na1 a.nd CimbdcnliBr Sarrimi Vour ca h will f>r 
poTOcrtiallv «n1r hr a Pttlttorod Polmt Attvntrr 

who 1 b oIh 4 Formar ^4«nb«v ol' tba Exominlr^f CorpA of tho 
U. S- P^ilEnL OihcD. Ail cnmiBiznioI.tiui4 canAdential. 
luiL Dovni nut fm free niTEiT Bi»K m4 itcon OF inEirTin Fen. 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMflER EXAM IN INC CORP^ U. S. PATENT OFFICE 



* Hit WMlwapth Bldg... DopL 105 A. How York CUv * 

I MILLER BUILDING, INpt. lltA, WASHINGTOH, D, C. | 

_ PIl UP T T*U PrM Ml III “Hm b oouk ■ Pi* I 444 4*4# 

.p "avo*#* «r lavutiM'" iiwK. a 

i .... i 

I I 

I AriDREIiS .... I 

I J 



PATENTS— TRADE MARKS 

All mvoetiohB Eubmittsd hpid ocmHdential and 
given personal atCentiou by EnEfobon of the firta. 
Pi?™. "^Bldmce o/ Cmfeplirm” Ond in ti<ntfh0n.«, 
’‘f/oui (o A'siaNtiiA I'oiir Riahta" — FRREt 

LANCASTER, ALLWINE & ROMMEL 

Patenf Lair OAfFaai 

411 Bowhi Bld(. WashlnilDn, D. C, 



IndTHUHl letorect now belfut abown in Bound, ptanlAl 
inrentbam by our mamiraatunr-ciNDiitB. What hiivp yoat 

Chertered Institute of Am«ncan Inventors 

Dopt- 4, BarHstor Building ‘Wnithlnglati, D. C. 

TritrFiif'j f.arffiiJl Orpnnfaoffon nj' /rwiKflr.t. ffjl, J.93J. 



who d^viVe lafgeit 
profits know and uBctl 



INVENTORS 

facta before applying for patenta. Our bu#>k, l^tent-StsoHa, 
girt* those facts; sent free. Trade Marka — Copyrighta. 
UCET t LACEl, Erl ll&L «3S F SU N. W., Dtf L i, RASHINGTOK, D. C 



Nq_JokeTo Be Deaf 

— Svary deaf pcfsca feikawa ilk^tF- 

Way mm]* hJinwrl f hnutr hi* w*ir4i tick sfCor 
cloif for t wentv-n¥ey«4»,wlUihl4 Aril- 
E^rDromn. HEeworv tbem davarul nigbl. 
,Th#‘r sUjifrKrtJ his hcBil 
nnJtofi. HieyarQ invialb^o 
andeomf (vtablo. tio wire* 

Ehf }>4ttsrit±s. Wnle for 
TtlUK HTflllT, Also 
, bugklot-auDufLfnewi. Artifi±f4m5ar£}rvm 

P THE WAV coniPANy 

Pt “ “ “ 



ncLU 



’na- Hofinuii] Bklv. 



L'tlnlt, Hirfalcaq 



^Ib Protect Your Invuntiok*^ I 






Hf^ayB are danirerous and may b« vary 
cgetly. My personal srr\'3re aasLErGB 
pl^mpt ocTIdii, slrirt ronAdeairr. and a 
mLnfiniini of expoiLso. 1 ihni you 

Bead me a model or drawl av. or flhetrh 
and deienpuci) ot your invenUon. and 
Sfi.OD. I will moke a ueareb anil report 



promptly u to Its palcntabtlity and JKOd 1 
you B ropy of my TZ-pUff booklet- I'Fr. Lf j 
yon prefer t o read my hook lot Clfst msll I 
the atraehed eoUpon at onre- f will also ^ 
■rtid Ay " tlfrnrd of laventlofi." form. | 
Hlver 31 years crperlrare ed a RCfflgtcred ■ 
PatdDt Attorney. > I 



ffl PERSOnRL COflFIDEIITinL PATEIIT SERVICE- 



!i*'^ 

L F. Randolph, 






[ mdt-, 

Wephlngton, l>.C. 

Plnuse B«ud me at 0 Eh», ITH Of obaree. your 72- 
page uookJert and "RseDiid of lavanijeD" Tonn. 



Name, 



AddT€sa. 
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A MOHEY MAitflHfl 



;^*^l nicK Hichols 

l-’iNJiit-r l iirri*p[i Itiitruclin- ^ F A^rifirms' Fln< Aris 

Crtatflr of— Tl|fi .S'ii pritun^’: or l''-'vr I'fn i Lktu 
Jiisr ^tiiiiiin^'iii"— ■'(■[! n I will si (if Thf AlT — Itni-tln 

^ijir^ n.nnT^/11 I'n U T A 1 U S^—.Tw.T'nl y DT 

■How Draw FUfliiy Pa- 



3 



ny THE 



Dra w i D41V— Tel ti TdJ All My Srerdi . , ,,_nr ■ 

[Krt— Coitslo SErifli— Prfltly Girli— fltc, HOW and WHERE lo 

market your drawings. 

Send S 2 +ClQ< Citrrency or Money Order 
KICK MCROL$ SCHOOL €F aRTOONINC-HEWSPAj|R STKDIcm 
TIMES BLDCr SU I TE 1 1 M 



tHTEnHATIOHAL CORH ESPON GEHCt SCHOOLS 



ScrmlBd' P^nnn. 

Explaiii lully nijOUt your caura* ta UlS lu^1*ct 

mmkfld X; 

□ DTESEI POWER 



llUechAnkAl EnnIiiMrInfl 
lAulnneMIe C«urie 

jCdurrete CeHitrvatJ.DD 

Civil EnHinierlnn 
1 Qai Engine Opirallut 
I Elerlrieal En|fn 4 erlnD 
i H Igli Sehnol Subjetti 






Arthttaature 
8aril9 
Ctien Ittry 
Avlatkin Eaglne* 
Air O^ndltknlng. 

„ HefriaarAtlen 
□ CIvit Si^l» 

iffd ■■■- 



AJJr<« 



MODERN RADIO SERVICING 

by CHIRADI 4 FREED 
JUST IiEI^EARER! boHit 

rver pubUslirsI on tlidart CfS JladiD Uerv- 
iciiL#. lluncl-rpdjl of prachLcnl liCUi (jo 
llkt- iiKtit up-tCMlntD nkn-tilcMls cf rujd 
^rvi[rin|t — -enikPl ruclfiQli and oponitlOQ 
at nU kilida rviUo tul efiuip- 

neJU 'fWTS'iriJiJl of fl.lL rnrma &J nweiverfll 
HMio nwihkp JtLL wflVdk bich^SdrlLtyk 
IcieitlillC and eUHillUlt ■!!« nniifl itjd Ln- 
[■'■rierrncir; ppeekid urvLcLni' pr(i|>tiP nu ; 
crinilrMi'l irvij Mid im CiJ Besr Cattixle 
Fla> 1.1- ^'4lliieT!ii-ibs lor alian'is buim'T- 
ii '1.^, ihstrsMifTb cipJ*aatjon uf A VC and 
QAVf’ cirpd'“?| iMited ■ds-rfflslri* fl-nd 
■nrnrhandinin* Ijp* mi iettina cjisihi 
nicfliry n«l nf yUttF tn]«3nr«B. *1*. — 
ept-rytllJiMC pnwticaL tundreilfl' of PBficn 
full ol [i|jd yoiJ efln pur Id UflM tHlajr. 
WrLltim in elt^ajK aiuirLn ■Eyln — jirr^ 
fquly Jlliamicfiri wilt cytfT TOO 
pbulDEmpLfl. e-harts., fitn. 

ItWO p«afiB — clnth. PRICE. .......... .r< » i-- . ■ .... .(A-lS Podtpaid 

FIELI> SERVICE DATAand AM5WER BOOK 

Suppl*m«nt to mODERM RADIO SERVIOING 
by CHIRaDI & FREED 

A hntidy rafprenre daTa IkwICh srith fliiallilft bimlLialli. for aorruje- Ij^n 
keep Ln tlipLr iudI kils. Contaiot invaJumhlE aerviein* data, atirh fl*“ 
llPtinB n-f fcbtt^rmwIiptifT u-J ftlll BUlwirlttEa^ 

TrDuMa tSh^Hhiiiiji TaBIb nt iirtuIvtOfFi* All4 itriniiMl ivi for LroublrJ la 
Wm nsEHlrU -of bro«iJir4bn MnI fWrtLvBrar fop 

tflkUiDn in vprktuA nkii^H tJ wilo 

aLL cart-;. flO-JH-pliTilB tuljQ charin; wir»* MlblP^^ llilA GoIdf t™o*l MO 

niany iillMir Tjneful cbariaf dlaiTfttmii flJid tablnia, rj 

UKICE .. . , . , ,J1,« Poitpaid 

KPtCIAL OFFER I SuppUment n«k In Hsembinattan wtUi 
MODERN RADIO S ERVTCtNO— AS.ta Fa etpaid. 

POCKET TROUBLE SHOOTER "<S40GfT” 

by CHI RARDL& FREED 

Hero ill an loycniolLfl "fadeal” r har la Mia of Iho alos’ar-nrt. little aArriP" 
inr Ikfliifl irtiu ever an-w, t’oiuuia of a Boriiie of & ctifiii eynlatted. at otio 
comer noil uulauHl m tbe cdcr4- Aerardint to (he i:™ubJb lymplnm 
dnietited hy iJir amvire man, llw ‘“Kadjtet''' LilU Bcenmalid lO BPurqPb 
2V5 txMflibf-t [rsiufjlM (lull HLoy ue^nir in a rmscivrr. Sk aaneral 
di eyinpioriqe fl-re- slmwii.^ lltimLI Wpalt; Nolay L InPpflTatlVC tiw 
tuillHsl'l; Ijlltrcnittenl K«epfiOB. Ffldln*3 OecjlLatinoi ahd DlBtOTtiB^ 

f'RiCE, , . I .30c rijalpaln 

SfitT Hy ™mV C?j Q- fl. U. A. if ji*F/*rivif or ap«n nefipf #f 

Pvptlar Mafl-lHifsa Pf«*»i ■aaia PiOf JOQ K. Datarta >t.j caieaia, 






LEARN AT HONE 

Arc you adult, alert, ainbItious,willtngtq study? 
Investigate LAW I We guide you stepby step— 

fimiish all texts, indudingH-volume Law Lihra- 

ry* Training prepared by leading lawprofcsstHS 
and given by mttnbeia of bar» Degree of LI^ B. 
conferred. Low cost, ea^y terras» Sendl NOV/ 
for Free , 64-pagc "Law Training for Leadership. " 

LtSaile Extefi^ion Univertily, DepU 1064^1, ChiMfgo 



ENQINEERlN.il. tnijnileasLIUKH nVir 
btlou »rnl poUto rfttllo. aofvleltig, 
marine and Morse lele^nipliy iPUfilit 
tharoUAlHr- Nine mi-mthfl' enRlUeeriliB 
imtirw, eriiji vjiUvit to iTiPce vi*ra;^»H«ie wurk. BeUcol wtab- 

mvt^i lliT-l. All eHiienBca low. ^ JwmA 

DodgR^K InstitutOp Ada St af ValparaWiT Ind- 



LIBRAR 

$ 1.50 A VOLUME 



Tece intfimal- cDmbuR^ 
Uon engine rapt«aentfl 
man's supreme trl- 
umph o£ machine 
power* Dlasel en^- 
na«iB are in ^oat d&- 
maud. Many are acepiiring nacesserry knowi- 
adge through spaTa-time study of this modam 
L C. S. Couraa on Dissal engines* Free haoidall 



WHAT 

EVERT 



ELECTRICIAN 



WANTS TO 
HNOWi 



It aaair tw*mt la AUPEt.-B at* KLltTRIC lJH«ABy. B,rtr»lll »taip+* 

n ABO Up-la-4ala. tia4a riaa* tar tba axp»rt «ad *U.^^trkii4» *artm* ___ 
DiM*1lB-na. a*'a**-™+ jloan aii- eflJ*alal^aa. p»J»i-*rnac a^ aa^i ***T 

aifaetl«a, ■p«r>i.laa fl"J (Oi*l«tta*B*a •! aiaiar* alMlrlaal pitrli^a# a^ 

*"«l'S!!;S.SIlp*'y^ aaat t™*. BOaHhlUHMrrH nrylaa arta M 

*ar «alamai Wi'Ha TDOAV hr al«alHi FalBar mm4 FBu TKU 

THEO- AUDEL a CO., CS W, is»a St., N*W Vp.rb city 

' Mall Vnl. I. lliiptiln LlbfMT n» T daf*' l«fl IrW. If 0. K- I wll 
ulli«wiif [ »lirr»i«™ 3l. I »!■* «n.UKi* r-'U. lo Di.aU u4ia tiimk wh •• 

■Wiiiq UfBU. |£d bUlf PillGB IWlfau | HJff MlUffWl 





Arlilraia 

s li^CiataalrifiCi 



DIESEL POWER 



A COMING AMERICAN INDUSTRY 
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4 froiq pA|« S!^A) 

such a fine article ." — Jose C^Ideroa MifC, 
Rio Picdras, Puerto Rico. 



ning lights and cabin lights all burn. I am 
now building a model galleon of match 
sticks.” — Car/ Krsmer, Port Arthur, Tex» 



From Your Blueprints 




Edward Co3t with Ctock and Choir 



"Here is my son, Edward, Jr.» age 18, 
with a lawn chair and a grandfather clock 
he made from your blueprints and plans.” 
— Wm^ E. CoXf Southern Pines^ C. 



Match-Stick Models 

"Here is my ship 
model which is 
constructed of 
10,000 match sticks 
and glue. It is 
about twenty- 
seven inches long. 
Searchlight, run- 




An Inlay Craftsman 




"I have complet- 
ed a table of inlay 
work. It has 12,316 
pieces of wood in 
the top* rails and 
legs* In this con- 
struction, 205 dif- 
ferent kinds of 
wood were used. 

Another table now 
under construction 
will have 350 dif- 
ferent kinds of 
wood and the top 
will have more 
than 25,000 pieces 
and the total num- 
ber of pieces will be more than 30^000*^^ — 
Jlf. M\ Davis^ Jackson, Tenn* 



Father-andSon Boat 



"This is a picture of the boat I built 
from plans published in your 1930 issues 
which my son had saved for four years. 






Buitt from Papnlar MtchatiiCB Plane 



It was completed, I felt very satis- 



t is a beauty and seaworthy.”^ — Edw* 



St, Johnsbury* 
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Chemical Formulae 

In This One Indispensable Book 

^ ItL tliia one bip Iwiok you have (it ycHir 
' ('iiip{>rtipe pravLirai coimU'fiTriat bjr- 
formukitiji thouj+atula of nsrful 
[froducts for 3 ‘our own uae and for 
IiroRtable maJJufdcttirc. Brand lu w. 
emiydo]>etiit; in eropc, arranped for 
refcrcnrCj it is axiwtly the book 
tluit every comniercial riiemiat, large 
or t^nialh him long wanted. 

Mealy PapcH of formulae indudinp 
nmuy jiatented^ srarre anti little 
kno^vTi profct>iicy, many publisbctl lor 
the first time. ColleHtd hj ovrr HO 
mif standing industrial chcmhla and 
iLWi/ddaH.a-^- 1 'tTy /nrH^ido jrromi awr- 
ressful hij actual U'ni tinrl ^^ptrisncc. 

Covers Hundreds 
of Industries 

Thousands of Products 

Ynu will find, in Ttio Chpmiml Fommlnry, 
nietliDiis [or uiakiiui or udIilk: 




Abruii'ca 
Adfaesivef 
Air CutjjJiCiQiiiDj 
Alittyi 
Anti-riuil» 
Aramatiw 
Aa|ih4li 



DiflinfiHtLalllli 

Dyts 

Klwlnitypinii 

£Lr]iilU{ 

Ci>mpo Linda 
ExpImircA 
ForUliier 



h|pnu tAniuera flrnpraonng 



Ctunlles 
Ciitul^ p|i»o 
CnrbCiuiatEui; 
Catdyiti 
Cdlulo^l 
Cement 
Crciun^ CoJJ 



KireworkA 
tluieA 
My Killer 
Food SjwriiUiei 
Cpjna. ArtiliekI 
Qlnu Vulisli 

Titinie 






Ilflif Tonics 
Incetieq 
lahn 

tneukLiioe 
J{iiPA atid JelliBi 
KatwiiOLnEa 
LflCr|ueTB^ 

lAtei Vnint 

Lmtliflr I'olisbea 

Lini Eoent 
Lil \mtt 
t-ubricAiiEa 

MetaLlic FrilUlng Stcncih 
MntrilL, tiubber TiMti Paatc 
Mirfcra 



I'slent Ijdther 

^[kp^LuLtid 

Pdiaiii Auto 

IVescFvalivOi 
IVintlne 
RcfrLecrliUtl 
Kohbv, Synthetic 

SLavm^ Crc^IP 

SoLvenLn 



i>OcnlorLliltl( 

] Ytinratifina 
Donyil Cecutmt 
Depibtorica 



Luhrii^ling 
Itfcir Setting 
LiquUk 



Nickel riitiog 
Oil SuD-Tae 
OnntniCDta 
P&mta 



WHlrrprCtrdinft 
lint Etching 
Zinc Plating 
and UiO^IHPdQ 



□jorB 



ONE FORMULA ALONE MAY BE 
WORTH HUNDREDS OF DOLLARS TO YOU 

Every funnuU iti tUa book ia of pommprcinl vduc. 

Thft VoiuiTiP ia not TRcrely u colliTlian oF ’ TionseholH n Ml lit A nr 
egperiEiic-nile for the nrimtour^buln mineof monny-tonkiTiH ul™ 
for evory*>OD fttin-CPrinL-d wkls rommercirtl ohtmiMry. In nrloi- 
■ inn. you wiH ft-nj-lt rt rniirk-rrFprpnep book forn viiat ninoOtit of 
infoniinlioii thut you need in your dnlly work- atmi jw ymjr 
ijopy tocluy. 

EXAMINE IT FREE 



Svnd ti& HMtney 
m*ii This Coupon 



THIS COIIFLCTE, SIMPLE. PHACTICU COURSE 
FOR BELF-WSTBUenOH WELL QUICKLY OnTE YOU 

A Complete Mosterp of 

MATHEMATICS 




A Complete 
Course and 
Reference 
Library in 
5 Volumes 

Artthmctlc 
Algebra 
Geometry 
Tr t gon ame try 

CaIcuIus 

1539 PRgCf lllutlTAltd 



Pvf'pMTfr insiy tii v^nirsHidf 

1i" an i[n]>i irLanT ji li by 

fMfi tic^ Trai n IH JIJ ath rtn ai 

i» the fyundaBon of all ino- 
f'liaiiit'al and scientific w'ork* 
and of all biLsinK^is or indiLstry 
luv!H?d on Hrififire. U^ithoiit 
tli]:j ewscnlial fciiowltnilgE^^ evi;ii 
ilio most capubh? man is left bo- 
ll inf i wdiile nl.hpjrs forgo alicad 
ifj iwttor jobsj bigger romracts, 
unort: money. You nrofi nixtt.lio- 
ma Ilf'S to solve tenlmiiral prol>- 
loirts anil to improve, spf'ed np 
and cilieck on your work and 
the work of others. 

Now yon ran leaitii mathe-^ 
mflties by an ea«yT inex|v^nsive 
jvnd tiiiKi-savinp methofl. A 
very .simple and extretnply In- 
torcNting course in book form 
has lifa>n prcparcti for you by 
an cxixirt who devoted a 
lifetime to traehirig practical 
men the fimdamentids of this 
im]Kirtaiit subject. 

MATHEMATICS 

FOR SEXF-STUDY 

fiy J. TAorr^io'n* fiS-* A.Af.. 
D*pt. of mathmmaiiv»r 
Fratt In$tHutm 

Thiwu books Btart riffht fron]_^ tho bi'- 
Klimins wilh H fpvivw tif Aritlimirtifl 
tliAl you uH spof'iiil Bliorl-(*uta 

ami Irii'k mrthofJs llmt wiv? couiitk'flfl 
lidiiFi of youT timp. Ttoii they ro 
rijcEit into hijtfier mAtbrnuilirt uiid 
ihow you how nimpio it lA wh™^ an 
txpn*rt eiplttii'i it for yuu. In no time- 
at all you will Iw tapkliiiB with caao 
thn moat difficult qutaliOPB fKl thia 
Bubjcct. 



An JgEpert's 
SltnpUCled Methods 

Mr. TliOiiJlUion. the author of fitem 
|>i>f>kfl, iiiia liftd iiiany yrula^ eKpert- 
Guco 1x1 iiiatltpmntiOftl traininfi;. fla 
prcflCiita cneh rracliml JnciUofi and problem iu thtt eJcttFE^at-, 
eimplMt way. Hr ROis riclit dtiiin to the kinfl of information 
that you Tuicd in your liaiiy work. 

Send So Money — Mai7 This Coupon 
for FREE EXAMtSATION 



D. VAN NOSTRAND CO.. 

250 Fourtti Av*.t Nma York 

gend me on Oppnival The cneml«] ponnulary. WUmil & I 
after 1 nxi 3 lve It, I caft fetum It to you and owe nnitfUng. K I I 
keep it I will iwnJ you *J.na m Clpsi payment and i will pay 
monthly iheraalter inr 2 monilui — ift.fKi in ail. ifij| UM- I 
oouut lur oaah. Same return prlvlloia.) (P. M. ID-JO ]- | 

^ une 4 ... . ■ ■ ..... ... . I 

AdilrnM , . ^ • I 

Ci]iy i^tnte . ^ 

I licFtrence.. ^ 

I AdiJrBia. 



I t>. Van NxmtTBtld. Coi, IrtC. 

I 230 Pourtn Avc.. New York 

I Send iru> .\J A THEM, \ TICS FOR SET,F-flTUDY in ^ 
volumi-a. Within 10 day D I will eiltuir return the bcKi^ Of 
j 04]^i^4| vou f2.0a jji lifst [vayinDttt iirici fiS-fJO iwr niontli fnr 3 
I monllta— totui SWitfS (5% diepnuut for ffuii). 



NuniP. ... 1 .... . 

.iddresa' . 

Citj' and Fatale, 
rteferenee . . . . ^ . 
Aclflrnw . . 



I 



{P. M. lO.^tSI 
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POPULAR BIECHAinCS ADVEHTISIRG SECTION 



("OR FALL AND 
lips WINTER DRIVING 



6 simple things to do now 
to save cold >A/eather trouble and expense 



KKBP YOCTU BATTERY 
AT ITS BEST 

lAany a. motarlat unknowlng^ly 
Tuns hia car all summer on a 
battery With a Weak or dead 
cell, then wonders w^hy he hsLs 
starting; tronbk the minute a cold wave comes 
to town. Even a fully charged battery operates 
only at about 50% eftlcjency in Eero weather. 
In addition^ your battery j^ets heavier starting 
loads anti lights are burned longer* Have your 
battery checked hovrl Not the usual quick iu- 
epcction. Be sure a volt meter reading is taken 
On each cell* Finally— keep your eye on your 
battery and you’ll keep your ear out of trouble. 

CHEAP IGNITION 
' INSURANCE 

It will cost you mighty little 
and save you a heap of grief 
to have your ignition system 
and electric wiring checked 
for leaks and short circuits. 
Most Important, have your spark plugs cleaned 
and adjusted. Hot summer driving has prob- 
ably increased the gap between tho spark plug 
points. Have them reset to 25 thouaandlha of 
an Inch for heat cold weather results. 



© USE LIGHTER TBANS.MI8SION AND 
DIFFERENTIAL LUBRICANTS 

The best time to 
change your 
transmission and 
dilTflrentlal Ipbrl- 
can te ia in the 
Fall. First: you 
get fresh, clean 
lubrication which 
Is vital after a 
summer season 
of heavy driving. 

Second: you get 
lighter lubricants 
which are a ina- 
terial aid in facilitating cold weather starting* 
Afler your old worn out lubricanm arc removed 
from the tranamisaion and dlfTercntial hous- 
ings, make sure kerosene oU is used to flush 
out all grit and metal grindings* But remember 
this: Because winter gear lubricants are lighter ■ 
in body, they must be higher in quality to meet 
the extra cold w-eather driving demands, Play 
safe! Use the new Vecdol Gear Lubricants, 

Your dealer baa them and he applies them 
according to the manufacturer's directions in 
the 19^ YcedoL Lubrication Guide* 







INCREASE THE 
GENERATOR CHARGE 

The best way to offset the 
heavy battery drain that Is 
sure to come w^itb cold 
w^eatber starting and lighting 
is to increase the charging rate of the gen- 
erator. This is achieved by resetting the third 
brush* ir your car is radio equipped your gen- 
erator charge should be boosted to the maxi- 
mum and radio listening cut to the minimum. 




RADIATOR PRECAUTIONS 

It^s none too early for most 
motorists, especially those in 
the Northern States* to guard 
against a sudden drop in the 
thermometer. A halF- charge 
of a good anti- freeze is your 
best Insurance against unexpected zero weather. 
Before adding the anti -freeze ha\^e your radi- 
ator flushed and all hose connections tightened. 




CHANGE TO COLD- 



PROOF, IIEAT-rBOOP 
MOTOR OIL 

Nearly every motorist 
realizes that his car de- 
mands a lighter motor 
oil in cold w'eather, Rut 
few motorists know 
that winter motor oil 
must not only be cold- 
proof but heat-proof. It 
isn't enough that an oil 
flow's freely at zero tem- 
peratures. It atilt must hold jts body and lubri- 
cate fully after the motor is w'armed up. That's 
w"hy it wdll pay you to insist on Winter Veedol 
”thc oil that ia both cold-proof and heat-proof 
— the only motor nil used by Admiral Byrd in 
both of bis famous Antarctic Expeditions* 



Change to Veedot now — thq world's finest 100% 
Pennsylvania oil— sold everyw'here In reflnery- 
sealed cans at no extra coat. 



Trjk'Ji iortfhii/ to odfertfsers picofle meiiticn Popular Mechanics 





WRITTEN SO VOU CAN UNDERSTAND IT 



OCTOBER, 1935 
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STATI C 



¥ JLTRA-HIGH fre- 
quency radio trails'- 
mission is coming in^ 
and static is on the way 
out For when the high 
fidelity tones of the 
high megacycle stations 
reach your parlor radio 
set, the nuisances of or- 
dinary broadcasting are 
gone — staticj fading, and 
the rasp and chatter 
caused by fans and oth- 
er electric appliances, 
all are conquered. 

Amateur interest in 
high-frequency radio 
reception is heightened 
by the fact that three 
stations in Boston, Pitts- 
burgh and Philadelphia 
already use the ultra- 
short waves, and full 



emertamment programs 
]■ ^ jg are available for sets ca- 

pable of tuning in on the 
55,5 megacycle frequency 
^ ' of Station W3XKA, Phil- 

adelphian. Other stations 
are to be huUt, for the ultra-high frequen- 
cies are a step on the road to television 
and the cost of building and operating 
such transmitters is relatively low. 

Receiving sets^ loo, are quite simple and 
comparatively inexpensive to make, and 
there are plans developing to incorporate 
receivers for the ultra-high frequencies in 
new ^'‘all-wave sets,** This would not be 
an adaptation, but a complete set urould 
be added to present equipment, using the 
loudspeaker and power supply of the reg- 
ular . sot. Admittedly there Eu*e “dead 



Top, Hfmtat Coaxial C<rbl* Hour fable tar Amn- 
fourt /t^coiLiihg^ i/irra^ffiffi Froqarncy Proj^ramMj 
CtnttTf Iffg/i-Froqueney (Ae £Jia/m 
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DiroftiDfiu! /^nf^nna of Uttro'^ 
IJiffh Ff^ifv^ncy Radio Tranx^ 
mittifig Luboratoryf Rod* Artt 
Uxrd for Arriat^ Hum 

Bemn Lowered tor Furpuxm of 
Picture: with T hijt ArranRo^ 
of ftbdg Both Sending and 
Roeeiving Ranfjc Cun Bo In^ 
crcoaod Creatly 



t 



apotjs" in the ultra-high frcCjUciicieai but 
they are smalt and can be avoided fay 
moving the sieriah sometimes only two or 
three feet. Another disadvantage has been 
interference from automobiles. This is 
overcome by moving the receiving anten- 
na at least seventy-frve feet back from 
heavily traveled highways, or by stepping 
up station power* 

It has been definitely cstablislied that 
around 55:5 megacycles, static from weath- 
er does not exist* A megacycle is a thou- 
sand kilocycles or a million cycles* Ordi- 
nary alterneting current operates at sixty 
cycles per second, or sixty osdllntlons per 
second. Oscillator tubes, part of the trans- 
mission apparatus, control radio frequen- 
cies* A station broadcasting on 1,000 kilo- 
cycles* one megacycle, has a wavelength of 
300 meters. Standard broadcasting sta- 
tions send on waves between 200 and 550 
meters long* If the frequency Is raised to 
from forty to IfW megacycles, iho "ultra- 
high” range, the wavelengths are seven to 
three meters* 

The big disadvantage of these ultra-high 
frequencies has been the limited range of 
transmission — twenty -live to Uiirty miles 
from the station. But this is offset to some 
degree by the low cost of building — many 




Trunomittinf Appatatwo of UttfA-Hisk Frmifiioticy 
Station Uming Only Wattwt Hat* Sifftplicity of 

Itm Conmt ruction 
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high-frequency stations 
, can be erected for the in- 
^ vestment outlay of one 
ordinary broadcasting 
station. Power cost is 
also small, 100 watts usu- 
ally sufficing to over- 
, come automobile inter- 
ference; in England ten 
^kilowatts proved ample 
' for both sound and tele» 

" vision. Located in neigh- 
boring cities* ultra -high 
frequency transmitters 
, do not interfere with 
each other even on the 
same wavelength with 
conflicting programs. Be- 
cause of Us fidelity, it 
- may prove to be the ideal 
type of sound transmis- 
sion for city areas. 

Receiving outfits in- 
'eluding an ultra-high 
frequency set would an- 
ticipate television so far 
as sound reception is 
concerned. Such a set would be ready to 
' receive the sound part of a television 
broadcast, although it would require other 
equipment to bring in the picture. 



Flying Fort Carries Cannon 
to. and Four Mac/iine Guns 
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WingtJ Artrnat IVflic/t Carritf tt C^r^ne^f^ afftf Fow Muchln* Gurttf It 
Sperdm 2SO MUft ati Hpar in Purmuit 



armuit of Faa > 

es per minute, a com- 



WRENCH IS EASILY 






BY 



PRESSING THUMB ON CAM 



Pressure of the thumb on a cam is all 
that is necessary to adjust the jaws -of a 
screwless wrench now being manufac- 
The adjusting screw, often loose 
refractory, Is eliminated. Movement 
of the cam in one 






/ 



direction closes 
the jaws with 
strong pressure; 
rota ring in the op- 
posite direction it 
allows the jews to 
open under pres- 
sure of a coil 
tz>spring inclosed in 
the stock. It is a 
one-hand tool, 
and has been spe- 
cially designed for 
rapid and precise 
action. 



Speeding four mije; 
bat plane constructed in Engird carries 
a cannon and four machine guns. This 
winged arsenal is a single-seater biplane. 
A machine gun is carried in each lower 
wing and tw'o are mounted on top of the 
fuselage. All are fired through the pro- 
peller. Each gun carries 300 rounds of 
ammunition. The cannon Lies between the 
cylinder blcx:ks of the ship^s 860-horse- 
power engine and fires forward through 
the hub of the airscrew. Hidden almost 
from view in the center of the plane, the 
pilot awaits the appearance of an enemy 
squadron. The landing gear and wheels 
are sheathed, giving the planers lower ex- 
tremities the appearance of the legs 
claws of a great bird. 

— 

vvAxmqi^p^M^o^ pfRjesH 



CantaJ^pepl^ 



be re- 
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ceived byNponsumers ^ousandsjbf miles 
aw^ay in tlik same condition they came 
from the vines^by the introduction of a 
Waxing process develop ed b y_ a California 
company, "toaledrwltS a. thin layer of wax, 
the fully matured fruit by proper refrig- 
eration can kept edible for five weeks. 
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Safety Leap to Life Net Caught by *Magic Eye* 



How to leap safely from a burning build- 
ing into a life net was demonstrated re- 
cently by Leroy R. Grcenhaw o f the Los 
Angeles fii i: depa i'lnient, Wltti a 
eye” camera » which records action 
trained on him^ the fireman jumped from 
the top of an eighty-five foot drill tower 
into a net held by his comrades. The 
era caught him right at the start, leaping ^ 
in standing position* But as he neared th^^^ 
net, he drew up his legs gradually until^ 
he was in sitting position when he landed^ 

y ^ 

STRIPER PAINTS SIX LINES 
IN DIFFERENT COLORS 



Down W* a Daring Fireman Dtmonftrating 

How Lomlt^ irom Burning Buiiding intp SAduM 

8« Madei UJtn-Fost Comoro Cmtght ft 



Handy protection for the traveler's val- 
uables is offered by a portable safety box 

with a lock which '*■ 

is attachable to 



bedposts, chairs, 
steering wheels or 
any other station- 
ary object around 
which the hasp 
will fit. The safe, 
which resembles 
a mammoth lock, 
is a roomy two- 

section stei telescope case. The sections ^ 
are automatically sealed tf^ether when 



Gripped in the 
hand like a pistol, 
an adjustable 
multi-color strip- 
er can apply two, 

.four or six lines, 
each of a different 
color, to any sur- 
face simultane- 
ously. A trigger- 

like lever pressed by the thumb controls 
its operation. Color cups are ranged fan- 
wise around the handle and adjustable 
screws regplate the flow of paint to the 
striping nibs, two of which slide back 
forth to fit the contour of the surface 
Lng striped. A revolving guide is 
for use in any position. 



1 1 '>± 



SAFETE BOX LIKE BIG PADLOCK 
CAN BE FASTENED ANYWHERE 
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Slopes of Norris Dam Rising to Tame a River 




W«rris Dam, about Two-Thiriis Complete on thm Clinch Rivtr Thirty Mile* from 

Thit ShoutM Penataok Openins* ai the Spot Whtr* Pouimr Hoaf WUl B* Sitl» 
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SIMPLE LO< 
GUARDS 
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is forced to full steam output an efficiency 
of eighty-eight to ninety per cent is ob- 
tained compared with seventy -five per 
cent in the standard marme steam plant, 
It can be brought from cold to full steam 
generating capacity in four to eight min- 
uteS} and changes in load are quickly han- 
dled. Air and fuel, any type of fuel oil can 
be used* are blown into the combustion 
chamber at more than 1*200 feet per sec- 
ond* faster than sound travels. The boiler 
develops 600 pounds pressure to the 
square inch. Ability to heat and cool rap- 
idly, and invisibility of exhaust gases make 
the new type boiler advantageous for use 
in submarines. 

£ 7tl’ 

FTBEirFOR PACIFYING CANARY 
STOPS FEATHER PULLING 

Hung in the cage to keep the birds from 
pulling feathers and overeating, fiber tas- 
sels are offered to pacify canaries. The 
tassel, made of sterilized Mexican pearl 
fiber, is treated to prevent the breeding of 
mites» Should the canary oat the fiber, 
there is no danger of harming the bird. 



Ttfp, Anti-Thtfi Piatf AtMtmbitd i Partt 

That Lack tht ptate an Braekct 



Simple and ineKpensive, an anti-theft 
locking device has been devised for auto- 
mobile license plates. It consists of two 
bolts for mounting the plate in the usual 
manner and two locking buttons. Once in 
place, the buttons and bolts cannot be re- 
moved without destruction and without 
marring the face of the plate. The inven- 
tor hopes to obtain cooperation of state 
vehicle bcense departments in manufac- 
turing the lock buttons so the name of the 
state will appear on one button, the year’ 
on the other. 



j| A CLIGHT STEAM BOILER IS RIVAL 
OF DIESEL IN EFFICIENCY 

HighljL^wifiJ^'act and light in weight, a 
steaTTr' boiler has been developed which 
rivals the Diesel in power efficiency and 
is especially adapted to use in locomotives 
« and the narrow hulls of submarines, de- 
Vj|Stroyers^and other war vessels. The steam 

0 ^^enerator weighs only one-fifth as much 

1 ->^as the ordinary oil-fired walei-tube boiler 

i 











Fiber Tufte Art Shewn itt Cog* an LeinI 

Hiieh the ClmarJ^*1^ 
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Model Plane Built to Scale from Photographs 





Topp tht Builder Working 
flfi jVfrtdTdf Clipper { 
tk* Cratt^ Com^ 

plcit tv Lighted Cnhitt^ 
W' ing M Arc f^itifvd Like 
Those of Original Plane} 
t/te Model Was Made 
from Photographs 



Constructed of odds 
and ends with simple 
tools, a scale made! of a 
Pan American clipper 
plane is complete Lo ra- 
dio antenna and lighted 
cabin. Fred J- Haas^ of 
Chicago built the small 
transport from photo- 
graphs of the giant clip- 
per in Popular Mechanics 
Magazine, on a scale of 
about one-fourlh inch. 
Materials in the plane in- 
clude balsa wood» pins. 



toothpicks* guitar string, cardboard, type- 
writer paper^ Cellophane from cigarette 
packages* isinglass, fish cord and bell wire. 
Tools used in the construction were tweez- 
ers^ pliers* knife, scissors* rule, pencil, 
compass and sandpaper. A round jar top 
could be substituted for the compass. Toy 

ic'B 



/auto light bulbs and a Rashlight battery 
' enable the builder to light the cabin by 
flipping a switch. The model is well-bal- 
Jaiiced, floating exactly at the water-line 
when tested in large basin* Materials for 
^ihe ship cost less than $8.00^ and the build- 
er spent about eight weeks on the model 



Electric -Bell Signal on Car Used as Substitute for Horn 





Intended to replace^ the horn, an elec- 
tric-bell signal for aufomobiles has been 
produced in EnglandJ^ Horns have betjn 
outlawed in London add noise -abatement 
campaigns are starting in New York and 
other cities* attention being directed par- 
ticularly to the blowing, of raucous horns 
at night. A bell would provide the means 
for warning pedestrians and other drivers. 
The signal, which has chime -like tones, is 
housed in a waterproof metal case* Pres- 
sure on the usual horn button on the 
steering wheel will operate the bell* 



Belt Signal b«tuM*n the Neadlamps Is Tested as a 
Su&jrFr^iiJc for Nait}r 



luoirrrriijr tor nrg 
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Plane Without a Tail Is Designed for Safety 
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^iTouiTpIfanr" in Flight unjJ dlt thv. 

Crouni/; N&in Space m ihe: Cnbin 



=3r^opcd to such on extent that much of 
EM skill ordinarily required for piloting is 
not essontiaL The seat oceoinmodales pilot 
and passenger* The designer^ Waldo D* 
WatermaUf expects the ship to sell at less 
th^ present planes of the same size* 



^WEATHER GAUGE FOR DESK TELES 
I TEMPERATURE AND HUMIDITY 



no tan. Jlnstcaa* it resembles an arrow. A ^ive numiniiy. 
ninety-five horsepower motor, located at ^^orizontal dial 
the rear of the cabin, gives the small crafiSJhcr oss the top 
a top speed of 110 miles per hour and a ^records the hu- 
cruising speed of ninety-five miles per «^dity. The iher- 
hour* It takes off and lands at about f orty''^'^;^^ m e t e r runs 
miles per hour. Its twenty -six gallon tank 2 vertically up the 
holds fuel for 350 miles, A special devic<^side* The instrifc: 
which makes it almost impossible to stall ^mcnl is three ainj 
the plane completely or make it spin can be^ t h r e e-e i g li t h s 
installed, but even without this safety fea- finches wide, four 
ture, it has been found impossible to hold five-eighths 

the ship in a spin, no matter how' the con- finches high and s« 
trols are handled* the maximum being two^deep. It has a st4 
turns. Simplicity of handling has been de- battk to permit her 





Some pF the hun> 
dredi of erticlet th« 
home creffiman cen 
make with e simple 
sheet fnetaUwprklng 
putfif, and roflmg the 
side For a wastebas- 
ket in the shaping 
machinap one of four 
urtiti in the outfit. 



New Fields Opened In 
The Fascinoting Art of 
Metal Working and Welding 



Now Available 
for Everyone 




Left, ’Oper<atlng the compact eirncooUd ipot w*ld*r which m«k*i ternhcontinuoui w«ldt 

in matel ana^twantiath of an inch in thicLnaif or lightor, and, at right, punching hole* 
with the aid of on« of th* attAchmanfi on tha (haping macKino. 
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AKK a sheet of eardboard, n |)air 




of selssors, a pot of j^luo and a 
eaii of pamt. Cut out a design 
for A wa^stebasket. Glue the 
I'd gen toj?elher^ paste the botiiuu to the 
skjfMs anti paint it inside ancl out. Not 
much of a task, ih itt The trouble is 
tifiat it not mueh of a basket either. 
But suppose you had used slieet metal 
instead of the eardboard and could have 
done the job almost as easily and 
cpdckly. You would have had a substcin' 
lial metal basket instead of a Hitnsy card* 
board one. That’s the opportunity ojien 
to home craftsmen tmiay. 

With the aid of a new^ portable metab 
working outfit, you ean make articles of 
sheet metal almost as easily us though 
yoti were w^orkins with cardboard. You 
i-an cut, Ijend, weld and ]iuint the pieees 
'^oiijj^ into a waHtebasket, for instance^ in 
h*ss tliHii half an hour and at a cost of 
li'ss ll/iii twenty cents.. 





To realize the possibilities, simply look 
around your home, shop or office and jot 
down the innumerable articles made of 
sheet metal or in winch sheet metal can 
be substituted foi' Either materials. 

You'U find trays, stands, baskets, dnOTs. 
stools, racks, shelves^ bric-a-brac, tables, 
lamps^ radiator covers, fire screens, win- 
dow screens, soap hoidei^, bird cages, 
lawn ornamentK, lunch bo;\e», ice boxes — 
almost an endless list. 

With the metal-working equipment, 
making these and literally hundreds of 
other useful articles beeomes an easy 
matter requiring neither special skill nor 
technical training. It*s just a matter of 
suhstituting the slicet metal for your 
cardboard, a motorized jig shear for the 
scissors, a metal sha(H;r for yo’iir hands 
in bending the parts, a portable dcctric 
welder for I he glue aud a portable 
sprayer for the can of paint and brush. 

Sheet n^tal working, of coiu^e^ is^Jiot / 






^ y 







Rolling a p[ec« of to form a 

CYlind^er in tha iKapTng macKine and, at 
top, uimg tha motor>driven j>9 (K«af 
which cLiti ihoet miotal like butter, and 
bending a tmatl taction to form tha ilda 
for an aih tray» 



V 



Gutting out « m«tal ca^ on tK» jig shvar «t tha fint itqp in making a lawn 
ornamant, Tha ihaar if oparatad by a OFiv-faufth horupowar motor. 




new* but it hna always offered difficultiet# 
for the home craftsman. Unuallj^ it has 
meant tedious hours with tin snips, sol- 
deringf irons and other hand tools with 
unsatisfactory results often rewarding 
da vs of effort. This new sheet metal- 
working outfit applies to the home w^ork- 
slmp on a miniature scale the same 
methods used by the factorj'- and opens 
to the home craftsman all the advantagea 
of sheet metal as a material plus an ease 
of handling and aSKembling heretofore 
unknown. It offers not only an interest- 
ing and absorbing hobby 'with a very 
practical application, but a chance to 
make money by converting the bobby 
into a business. 

It all started when C, A, Frick of 
Mvineiej Ind.j visited the shop of a friend 
and found a queer metal contraption 
standing on a bench. 

'* Looks like a baby w^elder,” Mr. Frick 
observed. 

*^You gues.sed it,'^ replied hia friend, 
a plaything. Want to try itf^’ 



Mr. Frick did. He took it homCt set 
it up on the kitchen table and he and 
hia son went to work. They welded 
handle.s on pots and pans in the kitchen, 
they made crude baskets and pieces of 
brie-a-bme. But they had their troubles. 
The welder over-heated and each weld 
threatened to be its last. Mr, Frick de- 
cided to build a spot welder of his owui 
and the one he produced is one of the 
four complementary units of the sheet 
metahworking outfit. 

This welder is air-eooled, of the two- 
heat lypCf can he operated from any 
house supply of alter tiatiiig current with 
the use of appropriate fuses, is virtually 
silent in operation, has a foot-tread con- 
trol and can be used with metal one- 
twentietli of an inch in thickness or 
lighter, ft makes setni-contimious welds 
of all sheet metal or wiri^ offering re- 
sistance to the passage of electric cur- 
rent, and two pieces of metal can be 
ivelded securely simply by placing them 
togctlier and bringing the points in con- 








Using ih Ap«r^ flbovfl, to 
curvo tho ikdi in miking o 
mot A I wAitibAikitj Attoch- 
monti for the thipftr oro tup- 
plied for rolling and beading 
flat iheuft, crimping and flang- 
ing, punching and all other 
opofetlont in forming. Right, 
uiing the ipot wilder which li 
Operated by ordinary houta 
current of the alternating tyP** 







tact with the metal repeatedly by operat- 
ing the foot tread. 

When he had developed a satisfactory 
welder^ Mr. Frick began thinking about 
cutting and shaping sheet metal. He re- 
memhered the kinks and wrinkles which 
usually rcvsulted when he operated tin- 
ners* snips. So he decided to build a 
small and compact power shear to do 
this unwieldy job. The result was the 
second unit of the metal-working mitfil 
— a jig shear driven by a one-fourth 
horsepower motor. This shear cuts 
metal like butter. It has only a one-six- 
teenth inch stroke which makes it safe 
and will cut twelve to fifteen feet per 
minute in straight slits, circles, curve.s 
iir irregular designs. Inside cuts can be 
made by a vertical adjustment of the 
high-speed steel blades. 

For shaping the sheet metal, he de- 
veloped a hand-operated former capable 



Three of thi four unlH of tht 
Ing outfit aro ihovm — tb* paint 

iprayar, tha ipot woldar and tbo matal 
ikapar. Tbo fourtk li th* jig ihaar whieh It 
illuitratod «ltewhar«, Bolow^ uting ipscial 
formt on th« thapar for making bandit. 













A F'EW of fhfi m«nY aHld*! madn wifK the metal -wo riling outfit afa thown at th* top- TKe 
wd&tabaikat In tha ccntar can b« mad* ^rith tha aid of tha outfit in l«ii than half an hour and at 
a total coit, including finisKIng and dacoraHngp of than twenty centi^ Not* the itinple form 
of a$fBrnbty and conitriictjon- fiolow, tha tpot wsldar ii batng utad to attach tha bottom to 
a waitabaikat and, at rights a itrip of metal U betng ihaped on the former. 





PaINTIN& and dacorafin^ fl»a fi nlihad arKcla witlt fh* >pr4y«r raqufrvi 
only a law minutei. Nata tfia wlda application of tha outfit ai ihown 
by tha articlas in tba border, all made with tha aid of the metal-worfainq 

aqulpmant. 



of bonding^ folding jind making all types 
of seams, Attaeliments are supplied for 
rolling and beading flat Kheets, erimpiiig 
and flangings punching and all other 
operations in forming. With the former^ 
it is possible in a few aim pie operations 
to turn out sheet metal in any shape de- 
sired by running it through the machine. 

To complete the c^juipmentj he oh- 
turned a motor-driven paint-spray outfit 
for finishing the articles* The spray 
table is surrounded on three sides by a 
metal shield, and a revolving stand for 
the article makes application simple. 



With these four pieces of o<juipmeiitt 
working with sheet metal Ix-comt^ sim- 
pler, easier and quicker than working 
with wood. Take the matter of making 
tile wastebasket, for instance. The sheet 
metal is straight cut to size by running 
it through the jig shear, Tlie edges arc 
bent in the metal former and spot weUled 
together to form the sidt^. The bottom 
is cut, folded on the shaper and put in 
in reverse to be welded. Wire is wound 
around a rod, pulled apart and spot- 
welded around the top. Luc(|uer spray- 
ing and deeo- (Continued to prtye 1 30 A) 
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Boat Resembling a Whale >^ttai(is 
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Lntrit Nigh-Sp**d Craft T ratretins Fast Pace with Little of^ltM Bottom TouchiAB the IVditr; A'ole' 

^i!«r 



Having something of the appearance of 
a whale, the latest speed boat is stream- 
lined, even to a hood over the driver’s 
compartment. This hood conforms to the 
general lines of the craft. The boat, built 
of three-ply wood, measures sixteen feet 
in length, has a beam of six and one-half 
feet and a height of four and one-half 
feet. It is powered with a four-cylinder 
Ford engine operating through a V-drive* 
While the bottom is of new design, it em- 
bodies the conventional hydroplane step 
which enables it to skim over the surface 
at high speed with but little of the bottom 
submerged. The craft has been tested at 
high speeds. 



ROAD OR RAIL TRUCK SPEED 
DELIVERY OF FREIGHT 
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“AIR-CONDITIONED” WASP ARMY 
WILL FIGHT COTTON PEST ^ 

Brought overseas In an ait^contiuloned 
( transport, three squadrons of Egyptian 
^V^asps will wage war on the pink boll- 
hvormt most dreaded cotton pest in the 
irld. Previous attempts to import the 
wasps, which have successfully protected 
cotton fields, failed because they 
=ould not survive the long journey to the 
United States, Air-conditioned shipping 
solved the problem. Before being turned 
loose against the boll worm by the depart- 
ment of agriculture, the w'asps %vill be 
given tiine to inergiase their army* 

c. r. 



For converting standard vehicles for 
service on highway or railroad, a simple 
unit is available. Its retractable pilot 
wheels can be installed on truck or bus, 
enabling the railroads to meet highway 
competition. The equipment permits store 
door pick-up and delivery without re- 
handling; reduces operating costs, since 
the vehicles have a smooth track instead 
of rough pavement on long hauls; develops 
new business through extension of service 
not reached by rail, but which can be 
reached on highways connecting with 
near-by railroads, and permits high speed, 
both on roa^r track, wjth^^afet^, , 

h-\X -4 .Li'i 









Indicate the Small Pitot Wheats IVAfCAi 
Guide Vehiete^s Wheeft an Rail 
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AIR MASSES 7e// 



knows already at whai airport he 
must drop down to wait out a 
storm. As long as thirty-lwo 
hoLLTs before those two conflicling 
air masses meet and "make” 
’weather, the air-line weather ex- 
perts have calculated the effect 
and charted their predictions. This 
system of prophecy based on air- 
mass analysis is revolutiomaing' 
weather forecasts. So efFident is 
the method that the United States weather 
bureau is adopting its principles. 

Air- mass analysis is based on the fact., 
that the atmosphere is not a single body 
but many large bodies of air, each with 
distinct characteristics of temperature, hu- 
midity, velocity and density^ They may he 
hundreds of miles in extent and several 
miles high, moving forty to fifty miles an 
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J~^ OWN from the Arctic rolls a vast body 
of cold air, continent-’w'ide, moving 
toward a head-on collision with a warm 
air mass out of the tropics. Squalls ahead! 

At an air-line terminal a pilot climbs 
aboard a transport plane. He has his or- 
ders and his weather chart. He knows the 
flying conditions along his route, the most 
favorable altitude and winds, perhaps he 






TftpPICAL PACIFIC MASS • 
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TIMP. 26' 
HUrtlOiTT-LOW 
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Trunmpart Pitot M 
Rdmive W gut hitr 
fiartx hy ftadio Every 
fift-cen Minutrt; 
totMf, Crvtt ot 

PronP' 

m from N&rth Paeifie 
to Ditpiugg iVoTiTfr-Ai'r 

Siasf from T ropicsi 
A'ofr tfouf Jiir 

Rixea obove Stopins 
front ut fntJuJinK Pa- 
lor ^fo9r^ in Circle, 
0r. C. H. Taylor, Chief 
MetearotoBtot pt Gen- 
tTut ^i> LJnetf Broad- 
■rojOfie' Weather Datu 
to Pilott 



POLAR PACIFIC AtR MASS 



CROSS SECTIOW OF A tOLD FRONTS NOTE THAT WH4D 
DlftECTlOHS AND VEtOClTltS.TEMPERATURES. EVEN 
RUMIDITV.VARYOREATLY At DIFFERENT ALTITUDES 
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Future WEATHER 



LeU, BaUaon REtEaxed uf H^rufArr 
Stureaa antf Man Nfttins Position 
at Thouitand-Faot LEtrEft ChEcb 
Wind DitECtioft and VEtoiity; 
Rifiht, Charts Shout Tropiaat Pa- 
eiftc A«rifiir SappfantEd ity Mnd-- 
ifird Palar-Pacifit: Maas HVPPM i 
Brini^ing Rain to Las AnjFcfcA, 
Clearing <as Polar -Pacitic Air Ap- 
praaehES ; Globo Shoiom Typical 
Air-'Masa ^ifudltort 



hour or perhaps stagnating at two or three 
miles an hour. Two or three such masses 
meeting and interacting precipitate unset- 
tled weather. Polar masses are cold and 
dry, Masses originating Ln equatorial areas 
are w'arm and moist. These two types most 
commonly affect weather in the United 



States. Unsettled ’weather usually occurs 
along the front of an air mass^ because of 
interaction there between it and the mass 
it is displacing. In the path of a “cold 
front” advancing from the north ’will occur 
rapidly falling temperalureSt squalls of 
rain or snow^ and violent gusts of wind. 
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BiLLlMOS 
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AIHWAV^ EOLMPf^D WITW TELETYPE 






The warm front brings 
rising temperatures and 
sometimes rain out of the 
south. Since the front of 
an air mass is a sloping 
plane, regions of unset- 
tled weather often cover 
areas hundreds of miles 
broad and long. 

Picture a polar air mass 
that occupies a large part of the country. 
The weather is clear and cold* Up from 
the south blows a tropical mass. Meeting 
the polar air^ it is forced to rise, for warm 
air is hghter. As it rises into the colder 
upper atmosphere its heavy freight of 
moisture precipitates as rain, hail, sleet or 
snow. The weather man can calculate how 
much precipitation there will be if he 
knows the relative humidity of the mass. 
To predict the type of precipitation he 
must know the temperature of the body of 
air through which it will fall. Snow is 
frozen while in vapor form, while sleet and 
hail are rain which freezes as it drops. 
Thus it is important not only to know the 
temperature, but the level at which that 
temperature occurs. 

Every day government weather bureaus 
send airplanes three or four miles high 
with delicate instruments to record auto- 
matically temperatures, humidity, and 
density at various altitudes. These obser- 
vations are made at a score of stations. 
At others, free balloons are released and 



Pitotf Top^ Rtporh by Radio to 
Airport Map Shoarm Tmletypw-Radio 

Sywttm t^r Di^tribttfing /n^urrnirtjoit 



as they chmb their courses ate checked 
with “theodolites"^ to determine direction 
and speed of upper winds* The findings 
are collected by telegraph at a central 
forecasting station, With the data at hand, 
the meteorologist can calculate the width, 
length and height of air masses, for each 
mass will have identifying traits through- 
out. Long curved lines are plotted on blank 
maps to designate “fronts*^ of air masses* 
Within their boundaries are printed fig- 
ures and symbols representing tempera- 
ture, velocity^ humidity. With the map 
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2 Has Motions of Plane 



“Flying Scooter” Ri 

Giving tho rider sensations of ■ 
an airplane llight, a new amuse- H 
mcnt park device ls the "flying H 
scooter*” Framework supports ■ 

small cars suspended from steel I 

“arms” by cables* As the frame- I 
work is revolved by an engine, I 
the cars swing outward Vertical I 
finst attached to the car at front ■ 
and rear^ can be manipulated by H 
the rider to change the direction M 
(if the swing. J 



Tepf Ont of the Corm m Which Amtitemtni Park Vifitarr Get a NfUf Tfiri'JI/ Bottom, Ihe Deitice in hfo- 
tionj ^ott finr at Front and f^arTfipt Fermit Rider to Alter the Oireciion of Cttr*e Swing 



other material and rolled to a firm sur- 
face* or it can be placed alternately in lay- 
ers, The salt soon permeates the entir^ 
mass by capillary attraction. It compacts 
the clay into a concrete-like consistency 
and crystallizes the road surface, making 
it shed water during a rain* so that it does 
not become slippery or muddy. About 
twelve tons of salt are used to the mile*. 



Rock salt is proving an efficient and 
economical paving material on farm-to-^ 
market roads where traffic is light. An 
eighteen- foot salt highway can be built 
for about $450 a mile. In road construC’- 
tion* rock salt can be mixed with clay or 
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*Auto* Driven by Pedals Has Room for Three 




There^s no gas or oil lo 
buy when n ng 'Rij^ , r1irv 
family sets out for a spin. 
But il'S a case of *‘no 
work, no ride/* for their 
motorless car is operated 
by pedals and passengers 
and driver must do their 
share. The machine has 
places for three* The 
passengers sit on bicycle 
saddles,^ the two Sn the 
rear resting their hands 
on a bar as they pump 
the pedals. The pedals 
connect with gears trans- 
mitting the power to the 
wheels. The car has a 
regulation steering wheel* 
It is equipped with four 
wheels taken from bicy- 
cles* When all the pas- 
sengers are working, it 
can go more than twenty 
miles an hour. 



PasM*ng*rs Operate Mvtift'fewa 
Car by Puntptng Pedals Wfci'eh 
Transmit Paufer ta Wheels 



Exhaust Gas Peril Removed 



Monoxide Eliminator 



Carbon monoxide, the deadly gas from 
^ .automobile exhausts, can be removed from ’ 
^ the air by an eliminator developed by two i 
Colorado inventors who sought a way of ^ 
lessening the danger to mechanics work- j 
yAg in gas-fillcd garages* Starting with J 
thirty Inches high and fifteen inches 
diameter, they plan to build a compact gPfl 
— ^ ^liminator for permanent installation on 
^’■’^noving vehicles, to help rid city streets 
^ of the fumes. A rubber tube connects ex- 
l^^au*st gases to the eliminator, fresh air be- V 
^ ing added through small holes in the pipe^^ ' 
2jgusl before it enters the unit* The hot cx- 
^^Jiaust fumes are exposed in the eliminator 
'^;^Oo hot, electrically energized, platinized 
coils which destroy carbon monoxide 
j^-^y replenishing the oxygen. Tested for 
»^onlhs in a garage, the instrument kc]^ 
t^the air constantly free from gases* It is 
^^expadTfed to make possible the use of gas 
olixR B^bustiorrenginae iiwnines* ^ 



dlP fiaaf Carbon- Monoxide 
tlaehtd <4 AtitQ E.xfiavst 



Phoito pjiif Oiagrasn 
JitimimAor Unit H 



EUmbuitar 



Himaxide Ga> Ik CwvtimHl 
aver HpI EIccItIc C«Uv «nil 
Sfcclkl Hr(rnrl«r3f 
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Soap Bubbles Find Leak iti 

By introducing i)ilrogen gas into lead- 
sheathed telegraph cables and then paint- 
ing the outside with a soap solution, 

Western Union Engineers are enabled to 
find leaks* BuBbles appear at any tiny 
crack or hole, indicating spots where 
moisiiire might enter and damage the pa- 
per insulation wrapped around each wire* 

If the insulation becomes wet, service will 
be interrupted* The soap-bubble process 
is applied at splices in the cable. Leaks 
between splices are located by measuring 
the gas pressure at several points and then 
plotting the gas -pressure readings with 
respect to the length oE the cable. Low 
points in the curve so obtained indicate 
leaks. In making the gas-valve connec- 
tion the cable 
sheath Ls punctured 
with a tool that cuLs 
a small disk out oE 
the sheath without 
injuring the paper 
insulation, The 
valve stem is then 
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Telegraph Cable 









attached by mounting a small metal col- 
lar around the base of the stem and fill* 
ing the collar with solder. Standard tire- 
valve insides are employed in the stems. 
To locate minute leaks, a diPferential 
pressure meter is used. Remarkably sen- 
sitive, this instrument is capable of indi- 
cating di [Terences of pressure between 
two points in a cable as small as .00005 
pound. The meter also shows the direc- 
tion of gas flow within the cable, toward 
the leak, and by attaching it at several 
points in close proximity to the theoreti- 
cal location of the leaks shown by plot- 
ting pressure curves, the exact span in 
which the leaks occur may be located. 
Tests on underground cable are made in 
the same way, except that readings are 
taken on sections within manholes. 



Top. TeAliftff a Ciibte; Eifutpmwnt Attached 

Cabje/ SolCiem, Cfaph Shpipttiff Location of Defect in 

Sheath 



COur Bureau of Information will answer 
questions regarding articles in this mag- 
azine, if accompanied by return postage. 
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Tattletale 



7~ap„ Br-oittw of the "M, 0." Symtem, the 
Sottins Machine Which Shuffltx tht Cards 



SPOTTING crookii by their 
^ “trade- marks” is the latest po- 
lice magic. Detectives call it 
analysis of the “M. O/^ — short for modus 
operandi, a crook’s method of operation. 

No one can escape his habits^ and that 
fact lea<ls even the shrewdest criminal to 
leave clews that become quite transparent 
to the M. O* expert. Sometimes it is a 
mere word^ or a tattletale mannerhun; 
other times^ it is a pet instrument, or the 
U'ay the criminal uses it^ that betrays him. 



t 



A cruising prowl car swung its spotlight ^ s„p«(, ond W.«- 

upon a furtive figure slinking out of a dark ttring tht Jimmy Marht on a Garciif f Daor 
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alley^ An officer stepped out 
and quickly “fanned*^ the 
stranger. In the lining of the 
man*s overcoat^ he found a 
short steel bar, curved at one 
end, with a chisel -like point 
at the other. It was a bur- 
glar’s jimmy* The suspect re- 
fused to talk; but at head- 
quarters, an hour later, a 
clacking black machine spoke 
eloquently* 

A detective put calipers on 
the jimmy, then placed a tall 
stack of cards in a mechanica] 
sorter and pressed a button. 
As hundreds of cards rapidly 
shuffied through the machine, 
a small pile of cards slowly 
grew in a metal compartment 
at its Side, Each was the rec^ 
ord of a crime in which a 
half-inch jimmy had been 
used. All over town, this bur- 



glar had left a trail of half- inch jimmy 
marks* That fact alone opened up a de- 
tailed history of crime that sent him to 
jail for a long sentence, 

Over the United States, similar macliines 
are using their uncanny powders of deduc- 
tion to “break” unsolved cases* Finger- 
prints play only a small part in linking 
criminals to their handiwork. The hotel 
burglar, the sneak thief, the footpad, the 
gunman — each of these has his character- 
istic traits and every individual has his 
own trade-mark* 



Punching /niorma^ian 0 inf® Fr^* Cardt 

nnd « T ypivnt Cede Film Card 
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Lrft, Stttclinff C*zeds 
from FoUce FiUr /or 
Analyst* by ftobct Dc- 
tectie*: BmtaWr Typical 
Phatot from Police 
Recordt Shoioing Bvtr- 
glars’ Methods cf En- 
tering Switdings 



often discarding less desirable ar- 
ticles in another house. 

Finally, early one morning, an 
ex -football player victim brought 
him down in a flying tackle^ The 
police did not need a confession to 
connect him with a long series of 
crimes — study of his M. O. al- 
ready had done that. 

Fast automobiles no longer can 
carry the crook away from his 
past record — it now travels ahead 
of him, thanks to a new code lan- 
guage spoken by eighty -two per 
cent of the police departments in 
the country. Years ago, the department of 
census found that mechanical sorters could 
be used for classifying huge masses of facts 
and figures, simply by translating each fact 
into a number code, then punching out 
that number in an index card. In secret 
police files, myriads of records are filed 
according to such a code, outlined by the 
department of justice. Long cards, each 
bearing as many as eighty vertical col- 
umns of figures, list necessary data. With 
a mechanical punch resembling an adding 
machine, an operator records information 
on these cards. One card thus may store 
up dozens of bits of information, and can 
be read instantly by one familiar with the 
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“Whales his M. O*?" a detecliye will ask. 
Given this information, he can use the 
sorting machine to run swiftly through 
thousands of separate cases cramming po- 
lice files, marshaling crime after crime 
until common clews point to the guilty 
person. 

Such a trail was left by a “barefoot bur- 
glar" at Berkeley, Calif. Night after night, 
three or four houses were entered and 
ransacked while the owner slept. The po- 
lice learned to know the burglar by three 
trade-marks: First, he worked barefooted 
or in stocking feet. Second, he tied the 
window curtains back for a quick getaway. 
Tliird, he carried his loot from job to job, 
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code. The brain of the whole sys- 
tem is A secret code -book in which 
every trade-mark has a number. 
If a bandit threatened to kill his 
victim, it might be indicated in 
the trade-mark column by the 
numerals **S74"; while '^891” might 
show that he asked the victim for 
a cigarct, and “14Z/’ that he used 
a toy gun. In the records of the 
Los Angeles sheriff’s ofFice^ thou- 
sands of such trade-marks are 
listed. Run your eye down the 
list of key numbers and you find 
such telltale actions as the fol- 
lowing: 

Chewed tobacco; wore rubber- 
soled shoes; played the radio 
set; called on the telephone; wore 
a mask* One bandit had blind- 



folded the victim; another cut 
telephone wires or hid behind a 
tree or had a deformed hand or 
followed the victim home; 

Once the information has been 
punched into the cards, the me- 
chanical mind is ready to function. An- 
other machine sorts them, 400 a minute, 
picking out those for which key buttons 
have been set. A detective can **ask” the 
machine for all crimes committed on the 
tenth of the month by a red-haired bandit 
wearing tennis shoes, and receive a neat 
pile of cards listing the ones in wi^hich 
those factors figured. Piecing together 
clews and descriptions by witnesses, de- 
tectives sometimes construct a “hypothet- 
ical criminal.’^ Then, by selling the selec- 
tor keys, they can pick out all cases ’where 
the criminal answ'ered this 'description. 

Not long ago, a'"hurg1af^ entered the 
home of a California minister. An officer 
analyzed the burglaPs M, O* and sent a 
description to all police departments on 
the Pacific coast. The Spokane police re- 
sponded by sending fingerprints, a photo, 
and a complete description of the man re- 
sponsible. This burglar confined his at- 
tention entirely to ministers. Entering a 
strange town, he would watch the news- 
papers for church announcements, and 
would confine his operations to times when 
the minister would be away from home 
filling a speaking engagement, 

M* O. analy^ sometimes enables detec- 

( Continue d PajTC' 1J4A) 
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AUTO REPLACES WIND TUNNEL 
IN TESTING PLANE WINGS 



Airplane wings are tested at one-fiftieth 
the cost of wind-tunnel experiments by a 
specially equipped automobile, A seetion 
of a wing is mounted vertically above the 
front scat. Tubes lead from the wing sur- 
faces to a sensitized chart surrounded by 
fluid gauges. When the car is driven at 
racing speed the wind suction and pres- 
sures on the wing arc recorded photo- 
graphically on the chart. 



PEN-SIZE SCALE FOR LETTERS 
FINDS PPPTAGE REQUIRED 

Resembling 
fountain pen in 



a 
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shape and size, a 
pocket scale accu- 
rately weighs def- 
iers and other mail 
up to eight otmcGS. 
An accompanying 
circular indicates 
the amount of 
postage required 
according to 
weight showm.- 
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speed. Tests by engineers 
on the Sikorsky S-42 of 
Piin-Amencan Airways 
showed that when an en* 
gine was stopped the 
brake made It possible to 
correct for loss of power 
hy the use of the rudder 
alone, instead of by the 
usual method of rudder 
and ailerons. It was 
pointed out that in case 



engine failure was caused 
by a broken part, com- 



plete destruction of the 
engine and breakage of 
expensive parts could be 
prevented by the use of 
the propeller brake* The 
brake for four motors 
weighs only fifty-five 



^ou^ds complete. 
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Small Motor Vomd for Fropulmian 



ONE-WHEELED MOTORCYCLE 
BUNS ON LOW POWER 



Driven by a one- cylinder engine^ a one- 
wheeled motorcycle has b^n tested suc- 
cessfully in California* The vehicle is a 
wheel within a wheel, with the motor 
driving the giant outer wheel. A secret 
steering device allows the rider to sit up- 
right while the wheel leans in turning. 
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REED ORGAN GIVEN 
BIG VOLUME 
BY AMPLIFIER 

Volume and tone of a 
large pipe organ are im- 
parted to a small reed 
organ by an electric pub- 
lic-address system in- 
stalled by Ralph Leister 
of Pennsylvania* Soui\ds 
in the instrument are picked up the mi- 
crophone, amplified and sent out ttT.rovigh 
five speakers. A switchboard controls the 
speakers. Colored lights back of the grill 
are operated con^qle* , ' ' 
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PROPELLER BRAKE FOR PLANE 
MAKES LANDING EASIER 






ane pilots can make smoother and 
easier landings by the use of a recently 
developed hydraulic propeller brake which 
eliminates '‘windmilling" when the throt- 
tle is closed, causing the flow of air over 
the wing adjacent to the propeller to be 
smooth instead of turbulent. This results 
in a higher ,Uft for the wing and subse- 
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Radio Car Tours City Giving Safety Lq$^ures 








Tt>p^ RtatJ$9 Cur ui^lA Louttspvahtrf 

L<fti Ttllhiltif frutn Carj Right, Safety Lcc- 
f»rc Broadcast from HatidnuarterM 



If you cross n street against 
IrafTic light in 

you may hear a loud voice warn- 
ing you to WfiU. It is the "Voice 
of Safety/’ broadcaslmg on a two- 
way radio set In the police acci- 
dent-prevention car. Touring the 
city and watching for traffic violations, the 
police broadcast from the loudspeaker on 
the car roof as they travel, telling a mo- 
torist if he makes an improper turn, warn- 
ing a housewife at work that she is lean- 
ing too far out of the window^ advising 

LU =• 



children to keep off the street. An upright 
metal pole at the rear acts as antenna for 
the transmitter. With the two-way radio 
system the officers can broadcast through 
the portable microphone in the car or 
transmit lectures from police headquarters* 



Dual*Operat( 



each other on seats resembling 
bicycle saddles. Pedals connected 
with a paddle wheel drive the cy- 
cle through the water. The oper- 
ators can run it either standing or 
sitting down and any passengers 
can lend a hand at the same time. 
The cycle is shaped like a scow. 
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ater Cycle PropeU^ed by Hand or Foot 

Built to accommodate several i- ' ^ ■ 

passengers with safety and com- 
fortt the latest water craft is pro- 
pelled either by hand or foot* The 
operators sil in the center, facing 
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STEAM Se<M 




Undtr tit Mvdwrn ** SoiLkmt** thi ft a Standard Oil~Burmns 

St€am Engine Stepped Up fat^ Hundrrd-Miit-an-^ffeur Sp€*ds 



T^OUR hundred and ten miles in 390 
’*■ minutes from Chicago to St* Paul! 



Bill Dempsey pilots the Milwaukee 
road's speedlinc train with his eyes. The 
^'Hiawatha'^ runs itself — almost. Bill 
Dempsey^s hands are busy* but not with 
the throttle. They reach over to twirl a 
valve, or yank a lever that releases the 
blowout cock to clear the boiler* A hand 
grasps the automatic brake as a curve or 
railroad crossing rushes toward him. 
Mostly, Bill Dempsey’s hands keep busy 
pulling the whistle rope. He leaves the 
throttle alone. 

"Set her a bit over ninety and slie'U take 
care of herself," he says. "Maybe we’ll 
pick up to a hundred an hour. We may 
slack a bit on an upgrade. But you can 
take your hand off the throttle once you 



pull clear of the yards 
until you sight Milwau- 
kee. I don’t mean we 
never slow down. Sure* 
we’ve got to^ Ninety is 
the limit on curves and 
eighty over railroad 
crossings* But there’s no 
throttling down for that. 
Brakes do it. Keep her 
throttle open and hold 
her back with the auto- 
matic when you need to." 

Over on the left seat of 
the cab is Fireman Ed 
Margolis. He’s the reason 
why the engineer con- 
trols speed with brakes 
instead of throttle. Every 
touch of the engineer’s 
throttle means an adjust- 
ment of the oil feed by 
the fireman. Speed her 
up five miles an hour, 
and Ed. observing every 
move of his engineer and 
every waver of the nee- 
dle showing steam pres- 
sure in the boiler* must 
give his oil-burner a bit 
more fuel. Steam pres- 
sure in this modern grey- 
hound of the rails is kept at 300 pounds, 
about fifty per cent higher than ordinary 
locomotives. If the engineer can keep his 
throttle steady, his fireman’s job is that 
much simpler* 

Fireman Ed works w'ith his gloves off. 
He slips a fingernail into the “teeth" of 
his feed throttle and eases it over, a notch 
at a time* as the engine gathers speed* 
Engineer and fireman watch signals, each 
raising a hand as if in salute to tell his 
teammate "clear ahead!” Rocketing along 
at ninety and a hundred miles an hour 
there’s no time for second guessing. Bill 
Dempsey knows the terrific momentum 
will carry him 6,600 feet — a mile and a 
quarter — even if he tries an emergency 
stop* He must allow 8*800 feet* nearly a 
mile and three-quarters, if he uses ordi- 



sio 



C 11^ 



RULES ^ RAILS 




nnry braking power, Dempsey 
has been looking out of cab win- 
dows for forty years* Last year 
he piloted No. fi lf>2 on a run from 
Chicago to Milwaukee that set in- 
ternational speed records, cover- 
ing fifty-four of the eigbty^five 
miles at ninety-tw^o miles an hour, 
That engine^ a powerful brute 
with six drive wheeLs, is a *\stable- 
mate" of the “Hjawathn” at the 
Chicago roundhouse* 

"We havenb tried to break that 
record with tlie Tliawatha / ” says 
Dern])sey. “We could* easy 
enough* But engines have to be 
broken in easy, just like autunrui- 
biles. The *Hiawallia' has been let 
out to 115 miles an hour, and can 
do belter* A hundred is the limit 
ftir ordinary nin.s* They check up 
on us, you know. See that meter? 
It tells me just how fast I’m going* 
Right now it’s KM miles an hour. 
Well, that’s going down in writing 
on a tape inside that meter, and 
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when they open it up at the Minneapolis 
terminal the log will show the speed we 
hit all the way from Chicago to the round- 
house up north/* 

The “Hiawatha*' has only four drive 
wheels instead of six. They'ro seven feet 
in diameter — none larger. This plant is 
built for speed. It hauls best a seven-car 
train, the cars one-third lighter than older 
tipes. It can pull ten, but is not meant to 
drag the heavy twenty *car trains the 
*'6^00’* type can haul. 

With speed, there must be more brak- 
ing power. Older locomotives liave brake 
shoes only on one side of the drive wheels. 
The '^*Hiaw’'atha** brakes squeeze in on both 
sides of the drive wheels, the four “pony 
truck” wheels in front and the two ” en- 
gine truck" wheels beneath the cab. 

Nothing is left to chance. Braking pow- 
er is doubled. There is the automatic train 
brake and the separate engine brake. 
Train crew can signal the engineer with a 



wliistle cord. Engineer can fling a warn- 
ing ahead with an air-driven bell, a mu- 
sical horn or a regular steam whistle. 
There is a marker jutting out from the 
rear car to show the engineer he hasn't 
dropped part of his train along the line. 
Halfway to Milwaukee, Bill Dempaey tests 
the water glass to be sure it’s gauging cor- 
rectly the level in the boiler. About the 
same time, Ed Margolis lifts four big 
scoops of sand to the six-inch vent in the 
firebox and lets the draft suck it in. Black 
smoko belches momentarily as the oil soot 
is sw^ept from the tubes and smokestack. 

Bill Dempsey and Ed Margolis climb 
dowm from the cab in Milwaukee at the 
end of the seventy -five minute run. A new 
crew checks her over, water is taken on. 
and in less than five minutes the Milwau- 
kee trainshed is slipping aT.vay. At Por- 
tage, Wis.p the train-control w'ayslde signal 
begins flashing in the cab. From Portage 
to Minneapolis, block signals turn on a 
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whitf?, green or red light 
in front of the engineer. 

If the light is red, a shrill 
whistle inside the cab 
gives added warning un- 
til the engineer sets his 
brakes. The Milwaukee 
road has not had a pas- 
senger fatality in seven- 
teen years and this is part 
of its safety system. 

Two-minute stops at 
Portage and New Lisbon i 
five minutes for water 
and another change of 
crew at La Crosse, then 
across the Mississippi 
river and on to Winona, 

Red Wing, St. Paul, Min- 
neapolis and the round- 
house. Two hours before 
the race started from 
Chicago, Dempsey and 
Margolis were at the 
"'stables” to look over 
their iron horse. The 
roundhouse crew has 
given the engine a thor- 
ough ^*rub-down,” run- 
ning repairs; buttoned 
the stream -slyled "jack- 
et,” tightened nuts and 
e.xamined journals and 
lubricating system. 

*The old picture of a grimy engineer 
standing by with three-foot oilcan at ev- 
ery stop doesn't go any more,” says lanky 
Walter Bates, assistant master mechanic 
of the line. “There's automatic lubrication 
on this locomotive, and it needs nothing 
but a drink of water from Chicago to the 
Twin Cities. The engineer can leave his 
oilcan at home with his lawn mower.” 

Ed Margolis, before the start, climbs 
aboard the tender to satisfy himself oil 
and water tanks are full. Trim and clean 
as a painted toy, the tender carries 13,000 
gallons of water and 4,000 gallons of oil. 
Water must be taken at Milwaukee and 
La Crosse, but there's enough oil stowed 
away for a round trip to Minneapolis, al- 
though it is refueled at each terminal 

“That's how we make time,*' says Ed. 
“No stopping at every coaling station for 
five or ten minutes.” 



TaPf Sprinkttr Fed by Tetemcaptc Fipe Sprays Wide Area ax it Aolta 
across Field f Battomf Pump Delivers Water from Creek to irrigator 



FARM SPRINKLER ON WHEELS 
IRRIGATES WIDE AREA 



(Continued to pflBC 13SA) 



Rain-making for farm crops has been 
made easy with a sprinkler eighty-two 
and one-half feet wide that rides the 
length of a Held on two- wheeled dollies 
drawn by a hand winch and sprays the 
land with water pumped from a near-by 
creek or ditch. Two men can operate the 
irrigator on any level or hilly plot handy 
to water supply. Water is sprayed from 
the moving pipe or boom, fed by a tele- 
scopic pipe connected at right angles to 
the center of the boom. At the end of the 
field this telescopic "main” is coupled to an 
ordinary pipe tapping the stream. A high- 
powered centrifugal pump wdth four- inch 
intake and outlet delivers up to 600 gal- 
lons a minute at ten to thirty pounds 
pressure, according to distance it must be 
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_\ T 3;40 each mcirtiing a radiD 
* operator in Tucson snaps 
a switch, lifts a hand micrO’* 
phone and says: ‘'Tucson to 
Waco 151^ go ahead.” 

Above the squalling of short- 
wave notes and the crackle o£ 
static a metallic voice answers 
him from the loudspeaker. 

“Waco 151 to Tucson* five- 
ten, S ten* at seventy -five hun- 
dred C A V U sl?tty-five ” 

A ISO- mile an hour sleepier 
plane of American Airlines, 
roaring through the night with 
twelve passengers, is reporting 
its position and weather. Trans- 
lated into everyday terms, the 



P^iict KMcmiiting Ct«4r4inc« Poper* Taftt-OiF, ffight 

RmaJy to L*mf* and Ground Oporatar Brinfing in Fog- 
Bound Plonm by l^itttnSrtg to Motorm and Talking with Pitaf by 
^adiophonoi Btioitfr Co-PUot Uaing Ptanm^m Radio 



514 










4 







Dispatchtr Marking Up Lattmi Rwpart /rum Rlantt Radio Operaipr f*honioR WtotUi^r Re^part^ (0 
Approaching Ship and Sleeper Night t^ionc Which tt Guided by Radio 



pilot^s jargon mi^aiis that westbound plane 
No, 151 is in Block 510, flying ten miles 
south of the true course at a 7,500-foot 
altitude, tliat the ceiling and visibility are 
unlimited, and the temperature is sixty- 
five degrees. Before signing off, the ground 
operator gives the pilot the weather to 
the west from reports collected five min- 
utes before. 

All through the night, unseen watchers 
on the ground keep contact with the plane 
with their radio eyes. Operators at gov- 
ernment stations watch over the auto- 
matic keys that trip out the dots and 



dashes of the radio beams. At company 
stations, other operators collect weather 

reports, file messages for relaying, and 
talk to the planes. At department of com- 
merce stations along the airways men keep 
their ears tuned for the radio-beacon sig- 
nals to make sure they never falter, white 
other operators listening to airplane radio 
traffic stand by for emergency messages. 

At the Los Angeles terminal of the air^' 
way, Bart . Cox, flight superinte ndent, 
studies the radiograms "showing the plane's 
progress, and glances at the weather map. 
Even if the weathers doubtful he may 
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see signs of improvement imd is^e a clear- 
ance to the pilot that will bring the ship 
in on time* If the weather is unsettled 
along one stretch, Cox diverts the plane 
to an alternate route* If the terminal field 
is hemmed in by fog be instructs the pilot 

to land at a better field. Even if the pilot 
has been flying above the clouds at night 
for hours, he knows his position to the last 
milo and hits the airport *'^on the nose.” 

If you should walk up to the pilot *s 
cockpit you would find the first pilot sit- 
ting behind drawn curtains, guiding the 
plane by radio and instruments while the 
CO- pilot checks the course by glances 
through the window. With no necessity 
for flying blind, the pilots build up hours 
of experience against the times when they 
will be forced to fly through fog or above 
the clouds. 

’“A pilot keeps track of his progress by 
listening for the ^cones of silence’ as he 
passes over the radio-beam stations and 
for the ‘squawkor’ radio beacons along the 
airway,” Cox says* “The airway is blocked 
off into numbered ten-mile squares and a 
pilot gives his location by the block he is 
in. Every minute a plane is in the air I 
can tell its exact position by checking its 
last radio report against the block map. 
Before the block system, the pilots flew by 
landmarks. 
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frcFTi Pilot irniJ 
Chart Showing Path of 
Pilot Flying by instm^ 
mrn^Jr in Lifcotm^ tfim’’ 
aeli on Btom uni/ Ap-- 
pToaehin^ Field aftsT 
fiouin^ Been 



“Five minutes before landing, a pilot 
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POPULAR. MECHANICS 



Smoke Tests Boat Sails to Find Wind^s Effect 



For delermining the ef- 
fect of the wind on sails, 
C, Townsend Ludington 
has devised a novel smoke 
test in experiments with 
streamline boats, A spe- 
cially constructed p 
directs the smoke to a 
point in front of the sail, 
from whence the wind 









causes it to flow against 
and around the canvas- 
A movie camera 
the flow so that the 
perimenter may study it 
later. The boat on 
the tests have been 
is a curry boat imported 
from Germany. It has a 
gafl-rig type of mainsail ^ 
with overlapping jib. The t 
spinnaker also is 
ployed when sailing 
down wind. The hulk 
twenty-seven feet long 
with a five-foot beam* resembles a whale ducting his experiments in an effort to 
about to submerge. Mr. Ludington is con- make boats faster fay changing sail design. 
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Indoor Poultry Farm Operates Like a Modern Factory 



JLotsst af Pautlry-RaMMing "Factory*' s Kaia 

Thnt Bird fs in S^pfir^te 
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Between 10,000 and 12,000 birds of all 
ages are being raised on an indoor poultry 
farm in New Jersey. Each hen is kept in 
an individual cage, resulting in positive 
control over egg production. As the egg is 
laid on the wire floor, it rolls out and can 
be gathered conveniently. A record is •" 

kept on a small card attached to the cage. * * 

Thus, non -layers can be replaced by new 
pullets to keep the plant at maximum pro- , -■ 

duclion. The indoor farm occupies one- 
half acre of land. Since the buildings are 
heated in \vinter, the birds experience no - 

off season and continue laying at a good 
rate throughout the year. Feed and water 
are supplied to the chickens automatically, 
for twelve hours each day. Complete ven- . . 
tilation and sanitation systems keep the * ; 

birds in good health. So efficient is this ^ ' 

method of egg production that it resem- " ^ * 

bles the modem factory, turning the raw * 
material, which is the feed, into eggs and J , 
thence into cash, without the usual waste . v * 
the outdoqjjftoultry farm. 
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Oil Spray Makes London Fog for Movie Sets 

front scenes for a United Artist^ 
production, a sta gelTii ,uOu s q uar^ 
jftJOKM 111 .M.U ^ area was shrouded in real- 

istic fog produced by atomizing 
ordinary mineral oil and forcing 
the 

sure. Air connected a 

atomizers and were controlled 
^ battery of valves. By rogu- 
^ HE lating pressure on the atomizing 

1 nozzles the mist makers can ere- 

London fogs and various 

kP^P^' mospherie effects at sea. For low 

W^BL^SSw^t' '’V^ fogs, cakes of ice are heaped 
Jr around the jets to keep the tem- 

perature down^ for high fogs the 
tempera Lure Is raised. For inte- 
^ riors, when the script specifies fog 
k. .- ^ entering a window, Chinese in- 

JL. cense is used, since the oil would 

tnar the finish of furniture. 
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tifuitr High Prtttur* Crt- 
Dtet Xfatimtif London Fog und Sta 
Atmotphtrt Efftctm for tht Mao^ 
io*i Formtrfjr Smohe and Combi~ 
nutionm of ^/nmonrd Gfu Worm 
tfomd, but Because at Th^ir irritat- 
ing Effect They Wtrt Abondo/ltd 



race until the measure has been met. In 
addition, the speedway management will 
set up a laboratory equipped with an 
X-ray to examine all steering knuckles 
and other car parts subject to strain. Cars 
found defective will not be allowed on the 
track, even for practice runs. Fuel allow- 
ance for the 500 -mile race will be thirty- 
seven and one- half gallons, five less than 
in 1035. Superchargers will be permitted 
in 1936, attracting foreign drivers, most of 
whomaise superchargers. 



RULES FOR INDIANAPOLIS RACE 
ARE AIMED AT SAFETY 

Hegulations intended to safeguard driv- 
have been adopted for the 1936 race at 
the-indianapolis motor speedway. Drivers 
unfamiliar with the track will be required 
to make apprentice runs of 125 miles, ten 
laps at eighty miles per hour, ten at nine- 
ty, ten at 160, ten at 105 and the last ten 
fit 110. No new driver will be qualified, 
nor will any nw car be jefTtared £tfr the 









■4 



fOPirLAll UtEqif AXlV>S 

10 



Giant Bomber Flies Four 
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iTvur-Motnrrif Somhvr BesigfUid far Army is 
A'ofFj- Ship flat Fivt Machint-Cun Turrttt 



Taa Larqa far Hangar at Hcmf Portj 06i<«ru'* Cfatt 
Prott^ttd by Ntw Typa t/jtbrcaAabIc Gtatm 



Capable of flying four miles a minute or 
better# a giant four-engined ship midei’- 
going tests for the United States army eir 
corps is expected to prove the fastest and 
longest range bombing plane ever built. 
On its first test flight the quartet of 700- 
horsepower motors lifted the fifteen-ton 
air dreadnaught olT the field in ten sec^ 
onds. Its designers, the Boeing Aircraft 
company# say it will do better than the 
200 to 250 miles an hour top speed re- 
quired by army specifications at a 10,000- 
foot altitude, and w^ould exceed the re- 
quired cruising speed of 170 to 220 miles 
an hour. It is capable of flying six to ten 
hours at ordinary cruising speed and op- 
erates at a 20,000 to 25,000 foot ceiling. 
Largest land plane in America# the bomber 
is of the all-metal mid wing type, smoothly 
streamlined with landing gear and tail 
wheel retractable entirely out of the air 
stream* The wing span is 100 feet, and the 
ship is seventy feet long and fifteen feet 
high. The four Hornet engines drive 
Lhree-bladed constant -speed propellers. 
Details of the design and equipment are 
shrouded in military secrecy# but it is 
known there are five machine-gun turrets 
jutting out from the aluminum body# each 
protected by unbreakable glass of a new 
formula. Boeing officials say it is the first 
fighting plane able to complete its mili- 
tary mission in the event one engine ceases 
to function. The plane has an automatic 
pilot to aid the crew, two-way radio tele- 
phone and a radio ^"homing” device. 






PARKING METER 
BRINGS REVENUE TO CITY 



^‘Pay as you Park” is the rule on the 
downtown streets of Oklahoma City. The 
city has installed meters along the curb 
and as the motorist leaves his car# he 
drops a nickel in the slot, A clock-like 
contrivance raises a red indicator that 
stays in position for the allotted time. Po- 
licemen issue summonses to car owners 
parked with no indicator showing. 



Spaea Paya dr Matar Takam tram Mo- 

tarirt for Qatifmtown Patting 
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Machine-Made H 
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Top, Char^in^ Ditmmi<t s 

Shaped. Lih^ Piaycrx- ijt Dcfenmivt 
Pomitianm; Bf}oiw, ForintiFd Pukm^ts 
Using Old Tires as Targets 



OUILDING a football team today is a 
^ scientific process and mechanical aids 
are becoming most important in the de- 
velopment of gridiron heroes, 

Unlike basobalb which presupposes nat- 
ural ability^ football is a game that can be 
taught. With the necessary physical and 
mental equipment, many men who never 
stepped foot on a field before entering col- 
lege have developed into great stars un- 



der the guidance of leading 
coaches. 

A coach's football system, 
fundamentally, is very sim- 
ple» Herbert O. Crisler of Princeton Uni- 
versity summed it up when he said: “I try 
my best to teach my players to block well 
and to tackle welL If they learn to block 
and tackle better than their opponents^ 
they nearly always win. If they donH, 
they nearly always lose." 

Football is a complex game but block- 
ing and tackling are its two most impor- 
tant fundamentals. Blocking is the l^sis 
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of 



Chftraing a Roahina Oum- 
my, ffnd Sia fating Dvific* 
Which Aid* ff^aJ Lintcmant 
5rlcpu>> Charging T raifalina 
Durrtmy Which fmitat€K Ffu' 
mart Player 



Tu[> I'ImMu © Arthjr Piiltey 



of a team’s offensive play and charging 
and tackling its defense* The technique of 
good blocking, needed in the execution of 
a kickj a pass, a line smash or a flank 
play, is ttujght today with the b&lp of me- 
chanical aids. Likewise^ the muscular co- 
ordinalioUt proper timing and correct 
judgment of distance necessary for the 
execution of a good tackle can be illus- 
trated more satisfactorily with a tackling 
dummy than on a live player* 

Guards, tackles, centers and ends are 
taught the principles of the running side- 
body block and the open-field block on 
standing dummies, made of army duck 
with leather bases and filled with sawdust* 
These are used in a series and arranged 



so that they swing on a trolley* The re- 
bound in these dummies, thirteen inches 
in diameter and four feet tall, is provided 
by a greased coiled spring or heavy clastic 
cable in the lower center, and a heavy web 
couples the end of the elastic cable to an 
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proper way of downing a 
baJJ carrier* A dummy 
swinging from a crossbar 
that does not fall with 
the tackle is fiist used to 
teach the novice to 
squeeze hard with hia 
arms and hold on when 
making the tackle. Most 
eoaches Ime the player'^ 
up in front of the dummy 
in a defensive position. 
The player, after hitting 
an imaginary opponent 
with his hands, charges 
forward at the dummy, 
going through the actual 
motions he might use in 
a game. 

Flying tackles are- 
taught by putting an ob- 
structioTi in the path of 
the tackier. He leaves his 
feet at this point, usually 
five or six feet from the 
dummy, and throws him* 
self at ihe dangling fig- 
ure* Players, too, some- 
times block the path to 



Top, FoothaU Training Maehin* Which Cambinca Sci^rrol Unitmt Cantrr, fSachinwB Hwiprd T rmn The** 
Ptayerts Gaing thr&Ugh Scrimmagm utith Aid of Smlf--Er*cting Dummimm 



anchor imbedded in concrete beneath the 
ground level. Direct strain on the dummy 
or straps is precluded by a heavy adjust- 
able strap, the lower end of which is 
looped through the top of the elastic cable 
and the upper end fastened to a hook con- 
nected to a ring on the cable* 

Tackling dummies, which range from 
mere bags of sand suspended from wooden 
framework to complex mechanisms that 
duplicate human movements, engender 
confidence in the player and teach him the 



the dummy so tacklers learn to dodge and 
use their hands on players running inter- 
ference for the back carrying the ball. 

An automatic tackling dummy that 
forces a player to exercise leg drive and 
the correct form in tackling is now being 
used* The farther it is carried out by the 
tackier the more resistance it offers. An 
adjustable spring makes it possible to of- 
fer whatever opposition the coach desires. 
Some tackhng dummies are hinged at the 
<C«ntinu«d in i»9i« 11SA> 












Welding Rails Together 



POPULAR :mechanics / 




ut “Clicks” 





j4bdc.rep Moflen Steml Pouring from 
Crudiflt into MoiJ ui-nirndT iirtd af 
Ritiitt Thwrmit’^WoUittg Tttoiri into 
Sotiti Hrhb^n Stoolf 
Thrrmit Wvtd W^ot tlrcJ Raptiir 
Brmatrr in This Hug^ Comtingf 
TwMnty^T tvo f«f ffigh and Fif- 
l««n F*ct Wide 



Each click of the car wheeJ as a railroad 
train thunders along the track is really a 
battering blow that slowly but surely 
breaks down the rail ends. By converting 
miles of standard thirty'^nine foot rails in-- 
to unbroken rails* welded at every joint* 
rad way engineers believe they can cut 
millions of dollars from the cost of main- 
taining the track and replacing worn rails. 
The Delaware_and. Hudsonjpas already in- 
stalled"^se^^al stretches of welded track 
more than a half mile long. Thermit weld- 
ing is the process used. Over the rail joint 
is placed a crucible containing two metals 
which* when ignited* react violently for 
about thirty seconds at a temperature 
around 5,000 degrees Fahrenheit. Then the 
crucible is tapped and white-hot fused 
steel flows into a mold box around the rail 
ends, which are forced together by clamps 
under enormous pressure. The resulting 
pressure butt weld is stronger than the 
rail itself. When cool, the joint is ground 
smooth. None of the welded rails have 
caused any trouble hy expanding or con- 
tracting with temperature changes. 



h ( 

TIRES ARE 



VULCANIZED QUICKLY 
WITH UNIT FOR SMALL SHOP 



Repairing breaks in auto tire casings is 
a quick and easy job with a handy vul- 
cani7ing outfit now being manufactured. 
Equipped it, small shops and garages 
can do their own casing repairs. Mounted 
conveniently on a pedestal, the vulcanizer 
is raised or lowered on a C clamp by 
means of a handle turning a screw. The 
tire is placed on the lower, stationary part 
with a sandbag under the spot to be mend 
ed. The vulcaniz* 



er is lowered and 
clamped over the 
patch with pres- 
sure, then heat is 
applied electrical- 
ly and in a short 
time the job is 
done. Deep bruises 
and cuts clear 
through the casing 
can he repaired in 
this way. 
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TELEVISION 





that the desire for homo 
receive rs is i n creasing 
cb#t*rTrtctojife Jll^? Bi’jtr 
urning out television re- 
ceivers which answer all 
the specifications laid* 
down by the British gen-^ 
oral post office. When the'i^ 
ction machinery 

runTT»«4i^^sgjj^ o\ 

home televisiSfK^eceiver^ 
of high dcflniti i^^ill^ 
cost no more than^l^ ^ 
it is o>cpected« 

The British Broadcast-'^ 
ing corporation has ad- 
mitted two companies in"^ 
the field, both linked to — 
American television in- . 
terests. The Baird Tele- 
vision company uses the 
electron camera patented ^ 
by the Farnsworth Tele- 
vision company of the , 
United States; while the 



'TELEVISION has gone on trial in Eng- 
^ land. Such entertainment already is a 
commonplace for thousands of radio fans 
living within the limits of greater London. 

After accumulating several years of ex- 
perience in building and transmitting 
thirty- line television programs* the Brit- 
ish Broadcasting corporation has launched 
its program of expansionp which brings in- 
to prominence the foremost radio interests 
in Europe and America. 

The variety of entertaimnent and spot 
newscast^ is of such great public interest 












All rUkrfCM ® HrHlNh [liwJn^Clnc Cijrp. 
Watchins British Tthviwiart Proefam, und' Ptrfurm- 
mrr Of Thry Appear in Sroodcoating StudiCM 
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TRIAL 



Ma p a n y is 
closely linked with lh&Rudiu;i^4^^ 
poraUon of America and plans to 
use the “iconoscope,” or electrical 
scanner, produced by Dr. Zwory- 
kin. The scope of Britain's televi- 
sion service will soon expand 1o 
take in movies as well as home 
entertainment,. For the last six 
months Baird engineers have been 
working on a system for repro- 
ducing television Images on fuU- 
sir.G moving - picture 
house screens. 

This movie service is 
made possible by a meth- 
od w'hk’h allows the mov- 
ing-picture projection 
room to receive television 
Images direct from some 
outside source^ These 
images are immediately 
impressed or developed 
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on film which runs 
through the regulation 
projector* Trials have al- 
ready been conducted be- 
tween Crystal Palace and 
a London moving-picture 
house. This movie serv- 
ice will he entirely dif- 
ferent from that which is 
broadcast to the homes. 
It W'ill place picturoi? of 
high definition before 
movie audiences^ and it is 
expected, thereby* great- 
ly to increase the revenue 
of moving-picture exhib- 
itors* 

“This new develop- 
ment,” said Captain A. G* 
D* West, technical direc- 
tor of the Baird company, 
"will bring television of 



Tsltvixing a Fult-Drera Battat and, Aboc^e, a Marionette Shou/f That 
Demonatrating the VmrootiUty 0/ rbe £mp/oycrf 



news events to all the 
cinemas, and will result 
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been developed so far. 
As engineers of the Mar- 
coni company see it, the 
best transmission is witU 
a 4 05 -line clefiniLion. 

'AVith our system of 
interlaced scanning," said 
an oflicial of the Marconi 
company, “we make not 
onlj^ a picture of much 
higher definition, but one 
which is entirely free 
from flicker; the number 
of pictures is equivalent 
to fifty per second. The 
electric television scan- 
ner has all-round appli- 
cations for studio, film 
and outdoor work. Wc 
have secured perfect tel- 
evision pictures in. dri\‘- 



S*a Pl^aying 4 Saxetphaftf ^tiring Britith Program^ 

and a Viaw th* 



in enormously increased rev- 
enue for them. It may, in fact, 
rcvolut ionize movie enter- 
lainment. Only a few years 
ago the movies were revolu- 
tionized by the advent of 
talking pictures. Within the 
next twelve months, we shall 
see a further revolution in 
the advent of television to the 
cinema. 

“Instead of crowding a round 
a loudspeaker to hear the re- 
sult of the derby, as has been 
done in the past, people will 
be able to go to their local theater and see 
the event as it happens. Not only will day 
events be dealt with in this manneTj but 
any night event will be screened exactly 
in the same fashion. 

“Furthermore, a new cable development 
makes possible a thing which has hitherto 
been regarded as impossible — the trans- 
mission of what may be called distant 
events. These new cables wdll carry tele- 
vision signals without any loss in quality, 
and they make it possible to transmit news 
pictures lor at least 700 miles.” 

As Captain West sees it, transmission on 
a 240-line definition is the best that has 



ing rain and dull weather. Several ‘elec- 
tric eyes‘ can be used on the same movie 
set, so that we can play tricks that are 
probably beyond the scope of the ordinary 
cinematograph camera.” 

As the supreme authority for British 
broadcasting, the British general post of- 
fice has set up a supervising television 
committee. On the advice of the commit- 
tee, the new television seriidce is intended 
to be a free proving ground for any in- 
ventor who has a worth-\vhile device to 
try out. All television receivers manufac- 
tured for Great Britain have the capacity 
(Continued to pace taSA) 
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AR JMECHANI?:S^ 

• >6, {/ 

Motley as Art Models 



fitimriTJitat «na ffLr«* 

Swm Wwr<> ffffnJ When Pht>t9- 









Cr fra|?nL'0 in Outdoor £'cfli'n^ 



Abwi^, at in tfame Stu4fC^ Swtr~ 

hy Tiny IMv-Lik* Fieurta; 
Lcftf Dolts Posed tor Camero Study to 
Be Used as Iliustratian 
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* Betour, Clevorty O^eigned 
\ House F(y aud Paper Figure 
S PeseJ £>riTiTiirffC 0 ff^ to Aif^ 
M Brond of Fly Spray 
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Fashtfining Doffn of Papfr apd Cotton 4ic Models far 
Cartoons, Cftmrra Studies urnl Advertising is Profit^ 
o&If Home Industry and Paslirurf Ttifffl Dem/rr Ar- 
tists HaVts Created Seores of Dalt* fo lihistfate Books 
and Drasnatizr Prod arts in Advertisin^i Some of 
Tifem Are SVioirn in CiTtle^ Toy Anftol on 

Cotton Cloud Sisnols Strataspiiere ftallaonimt fur 
ftide^ of Riahtt Paper Cinderella Wkispera 
f 0 ^i'niaf|jrc Crundfatbef Cloth 
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Soviet state X-ray institute resulted ^ 
isi!uwie.!l!liiii the y^^d by from sixty- J 
four to sixty-nine per cent. The sound} 
waves were produced by an elecCrU* 
cally excited quarts crystal operating 
in an oil bath at a frequency of about ■ 
!'^00 million cycles per second. Th^ 
tupperiiiost limit of audible sound 
^ayes is only about 20,000 ctclea^^ 



POPTTXAR JIECHANirS 
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Drivc'In TKeater Has Speaker for Each Car 



ToPi Scrt^n S^OOC S^tian Fm*t in Ana at Driv*-Ijt TArofar; Rutout^ 
Btick*t-Shaptd tndiuidaai SpaaktTM Atia^Hrd lo Railinga m Front 
ai Parking Rouia Bring Sonnd to Each Cvr/f 



Solving the problem of 
sound control, the pro- 
prietor of a drive-in 
movie theater has in- 
stalled individual loud- 
speakers for every car 
that parks for the show, 
The low*'VQlume, bucket- 
shaped magnetic speak- 
ers, numbering 4&0, are 
attached to railings di- 
rectly in front of the 
parking rows. They aim 
the sound at the specta- 
tors through the radia- 
tors of the cars and can 
be turned off in any un- 
occupied sections of the 
ten-acre enclosure. For- 
merly three huge djmarti- 
ic speake^s^ twenty-two 
feet long and seven feet 
across the opening were 
used, hut their sound 
production could not be -• 
controlled and they were 
sometimes heard blocks 
away. At capacity more, 
than 2,000 motorists can/ 
enjoy the movies at thid 
theater. The spectators*'^ 
cars are placed on a sUghtyQ 
incline, so that the back^ 
seat patrons may vie^ 



POTATOES have been stimulated 
^ into earlier sprouting and bios- 
^ aoming and larger tuber yield at ma- 
Iturity by subjecting the seed pieces 
to sound waves far beyond the range 
of audibility. Experiments at the 



Sound S|>e^ds Up Potato 



seat patrons may vie^ite 
picture with ease. The screen is forti^T 
by fifty feeb set in a structure seven- ( 
; feet high and 132 feet wide. 



FISH LURliD iJY FIASHUGHT^ 



IN PLUG FOR NIGHT TROLLING 



t . When other baits fail,Ah^ glow of a tin^ 



ffashBght encased 
a fishing “plug” 
is a reliable lure, 
especially fon 
trolling at nighti 
A bass fishin 
'‘plug” now o 
the market 
tains a miniature 
-battery and bul 
held hy a clip 
easily replaceable. 










BILLIARD TABLE TOP 

FOLDS FOE GAME 
OF PING-PONG 

Convenient foj home 
entertainment is a bil- 
liard table with an addi- 
tional folding top on 
which ping-pong can be 
played* It is of regula* 
tion size, but ^^stream- 
lined" to eliminate weight, 
A rigid surface for bil- 
liards is produced with- 
out the bulk of the old 
slate bed, Poehets in each 
end provide space for ash 
tray St chalk and paddles. 
“Twilight,” a shade of 
cloth claimed to be eas* 
ier on the eyes than 
green, is used for the top. 



CLOSED FIRE TRUCK 
REDUCES PERIL 
IN TRj 



nile msi' 



Firemen iiHe inside on 
cushioned seats instead 
of clinging perilously to 
the sides and back, when 
an inclosed truck in 
Charlotte, N. C. , ra ces to 
a blaze. TTazards 'from 
Iraffic are reduced and 



the fire-fighters arc pro- 
tected from the weather. 

The 750 -gallon pumper which looks like a 
jJolJce patrol has places for ten firemen 
complete equipment. 



Sit Hard Tabta with Folding Tap That Tranmfatm* It 
S*t Im tti ftoma Afnua«mcfit< 






Aceidenlc in Troific Art Cut anif Firtmen Prot^ctfd 
rncfo««if Firt Truck 
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Moon £ciij7se Aids Radio 



1 ’•'SING radio methods instead of a 
telescope to observe the July 
eclipse of the moon. Dr. Harlan T. 
Stetson and T. S* McCaleb of the 
Harvard Institute oF Geo^aphical 
/Sx ^oration reported that radio rc- 
’ ceiving conditions were improved 
when the moon entered the earth^s 
shadow* It is Dr* Stetson’s theory 
that moonlight affects the intensity of 
radio signals* Even (hough clouds 
obscured the moon the scientists re- 
ported that signals from Station 
WBBM, Chicago, were stronger dar- 
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bs/on EXPERTS 






A HOLLYWOOD bat- 
tie scene is being 
filmed. The powder mfln 
tense at his keyboard. 
The signal is given and 
cameras grind as helmet- 
ed figures hxir! them- 
selves out of the trenches, 
A few, in accordance 
with instructions, stagger 

11 few steps and fall, oth- 
ers advance heroically a-s 
blast after blast is set off. 
Then machine guns sjiit 
and men drop, taking 
care to *‘die” in the safe 
areas* One soldier be- 
comes confused and Falls 
above a heavy dynamite 
charge. The man at the 
switchboard sees him and 
skips a key. 



MO^S OR OTHER 
CAMOUFtAGIMG^ 
MATERIAL j 

PULVEftlZEo/ 

CHARCOAL-^/ 

SCREENED I 
DIRT — 

EXPLOSIVE y 
CHARCjE 
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Dingramt ShotA^ing Powder i.a^ouf (o 0c Scf Off Ctomm to Actor, and 
V**d jn Ofimttt TyprOal Moiffw Expiation; Bwlaaff Thi-t 

^ Ship fit flfot* Only Appoari to 0c 
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add Thrills to MOVI ES 




Top, Anti-Airofaft Gun in ArlTfin dur- 
ing Fitming of Battla Sctno{ Righlf 
One oi the Nundredt pt m 

(he Ufovit Artenoi 



When the scene is over the soldier is 
called in and the powder man points out 
the spot where Oie actor had been. Then 
he presses the key and the spot flies sky- 
ward. The young extra almost faints* But 
it*s all in the day^s work for the explosive 
expert. 

Hollywood has a long list of ^‘powder 
monkeys" many of whom have made defi- 
nite contributions to the movies. One is 
Louis Witte, head of the arsenal at Fox 
Pilms. When he started, almost all arma- 
ments for battle scenes were rented, but 
he wanted his own arsenal* In ten years 
he has assembled an arms collection ex- 



ceeded only by those found in government 
arsenals, including over 3,0tK) small arms, 
machine guns of aircraft and trench type, 
sub-machine guns and mortars, and some 
good sized field pieces. He has expert 
gunsmiths who can duplicate any type of 
arm, or remodel old weapons to meet the 
requirements of a picture* A corps of men 
is kept busy experimenting with new de- 
vices to increase the realism of special ef- 
fects dealing with fire or explosions. 



§■* 
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Director Ttlling Mooi* Shmrptho«t*rt Whtr* to Piacm Thsir ShotXf and thm 
Btginning of a Cun Sattio iTom tht PietuTOf *'G-htmn*' 



One of his inventions 
is £1 Ictrge metal hook 
that can be closed 
around a cable or other 
object and then released 
by a small powder 
charge, A shot of a 
burning building, cli- 
maxed by a falling wall 
is being la ken, for in- 
stance, The wall is held 
from above by one of 
the steel books. When 
the blaze is at its height 
a director signals, an 
electrician presses a 
switch, the powder 
squib explodes, springs 
the hook, and releases 
the wall. The whole thing is almost instan- 
taneous. Perfect timing of this sort saves 
thousands of dollars and occasionally the 
life of a player. In the old days the stunt 
would have been left to chance or to the 
cutting of a rope. 

Occasionally a powder eff€ict of such 
magnitude is needed that its production 
on a large scale would be impracticable. 
The script called for shooting a rocket to 
the moon in *‘Just Imagine.” A targe 
rocket was constructed, complete even to 
dummy vents for pow^der charges. The 
ground shots were then taken. Later a 



miniature was made. The powder charges 
were arranged to project the small rocket 
into the air, its flight being guided by 
wires invisible to the camera. After the 
takeoff and flight of the miniature, the 
scenes on the "moon” were taken show- 
ing the projectile where it was supposed 
to have landed. The large rocket was used 
for this. The illusion on the screen was of 
continuous Hight, 

Not long ago Paramount took some shots 
of a beautiful Hollywood home but the ac- 
tion called for burning down the house. 
So a miniature was built of balsa wood. 
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by players* Hoffmart digs 
a wedge-shaped channel. 
He places the dynamite 
m the bottom, covers it 
with a la> er of dust , then 
adds a quantity of pow- 
dered charcoal and bnal- 
ly completes the cache 
with a camouflage of ma- 
terial to simulate the sur- 
roundings, Such a charge 
blow^s away from a play- 
er. Rocks and other hard 
matcriah^ are sifted from 



and the powder man blew 
the miniature up when 
the fire was at its height 
thus adding to the real- 
ism of the scene, 

*'SlJm" Hoffman* Para- 
mount's veteran dyna- 
miter* has been touching 
off charges for the movie 
industry for nearly 
twenty-five years. His 
first big job was dyna- 
miting to check the flames 
of the San Francisco 
earthquake. It was he 
who handled the explo- 
work for "All Quiet 
on the Western Front/’ 
To get desired cfTects he 
has worked out layouts 
for explosive plants which 






Explotivm Erp*rt at Work in Powder Room of On* 
and Scent tram **Dawn Patrol" ils Pltme Im 

combine effectiveness and safety to play- 
ers. For small charges in the open* a cone- 
shaped hole is dug* powder is placed in the 
bottom and covered with loose screened 
dirt. The plant must be exploded within a 
few hours, for if left long* the dirt packs 
and makes the charge dangerous. 

For charges that must be touched off so 
as not to damage buildings or Injure near- 



„ . ^ , the plant. If the story 

__ _ _ II" 

hat Dawn" Calls for rocks or debris* 

they are made of cork or 
balsa wood and placed in the plant. The 
effect on the screen is realistic and the 
danger to players is negligible. 

In “All Quiet on the Western Front” the 
powder man had to blow a coffin out of 
its grave and have It fall so a soldier could 
crawl into it to protect himself. The usual 
safety precautions were taken, dirt was 

(.ContiDucd to pa.ffc 132A) 
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Tiny Figures Stage Snow in Model Theater 
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frdnf liw StuM^! i^nirpt^d urith Tiny Fifaf'at Playing ShahpMpearman ScrnoM, to itm 

with i,SO& Midgwt SauiM,. Thim Mimatuft Tbtatvr in it Cairtptsii I'n Entry Drloif 



Complete in every detail to the tiny 
costumed figures playing Shakespearean 
wenes behind footlights on a miniature 
reVo{ving stage, the Silver Jubilee theater 
modeiH(i London has an auditorium with 
1,500 midget seats* Five hundred work- 
men built everything from its ultra -mod- 



em lighting system to its marble-paved 
foyer and settees in the circle bar. A toy 
shower bath spouts real water in the starts 
dressing room* The model is eight feet six 
inches high and fourteen feet square. It 
has towers at each end and a lighted sign 
above the entrance canopy. 




Floating Airport Like Arrow Always Heads into Wind 

Wi 




Shaped like a gigantic arrow and so con- 
structed that It would head always into 
the wind, thus simplifying the landing 
problem for planes, a floating airport has 
been designed in model forip_by"-B7-laeEoy 
er, **n6’r**^*^^i His plans call for 
a mammoth turntable, somewhat in the 
form of the hull of a great ship, built of 
concrete and floating in an inclosed basin 
of water. The airport would move with 
the changing currents of the wind and 
provide a stable, yet mobile landing field. 
It would have a huge ramp around its 
edges and runways to accommodate a 
large number of planes and would be 
adaptable to the sea or inland waters. 
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WIDE AREA IS MAPPED FROM 3t] 
BY GIANT TEN-LENS CAMERA 



“Solid Gasoline” Safer 

1^ ESEMBLING a piece of chee;;e, 

* *''solid E^solinc” has been devel- 
oped 3S a new fuel for airplane 
auto engines. It burns slowly and 
said to be non-explosive. It is calledT 
'^sole^ne** and the invention o£ Dr^ 
Adolp h P russin. During a demonstra^ 
tiotTT flaming tracer bulletis fired intoY 
a five-gallon can of the fuel failed to^ 
cause an explosion. Touched with a 
match, it burns like a wax candle. O 
Solene can be produced from ordi^ 
nary gasoline at an additional cost-j^^ 
one-half cent per gallon 



LOOP ANTENNA REDUCES STATIC V 
FOR BIG AIRLINERS ? 

Designed to solve the rain and dust ^ 
static problem, a new loop antenna is be- 
ing used on Transcontinental and Western p 
Air transport planes. It is installed on top ^ 
of the fuselage about six feet from the tail"^ 
assembly. Eighteen inches in diameter,^ 
the antenna is said to be twice as efficient 
as the regular beacon antenna, so far as^ 
reception and signals are concern ed, It isf*^ 
claimed to eliminate practically all of 
static which formerly interfered with ra-p 
dio communication aboard the ships, qn a 



“ Two hundred and twenty-five square 
^iles can be mapped simultaneously from 
a height of 23,000 feet above the earth by a 
giant aerial camera just built for a federal 
soil-erosion survey. Its ten lenses are 
synchronized electrically. There are two 



i^^amera units, each with a central lens and^ 
t-.Jour supplementary lenses mounted ob>- 
Tiquely, the ten resulting pictures forming 
t an octagonal composite photograph two 
^J^eel eight inches in diameter^ The camera I 
weighs 300 pounds, and each loading of 
^ film weighing seventy-five pounds takes 
2,000 separa te photographs. Six -inch FG.8 
lenses are used. One of its first tasks is to 
map 35^000 square miles of land in the Hio 
Grande valley of New Mexico for the gov-^ 
emment, as a preliminary step toward 
control of erosion in that region. 



tPoptilar Mechanics Magazine does not 
publisJi the name of the maker of, or deal- 
er in, any device described in its pages, but 
this iidormation will be furnished by our 
Bureau of Information upon request, ac- 
companied fay stamped envelope. 



Ctoseup at l.uttjtt Loop Anfcirna AirUn^rt 
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“ A LLO! Alio! L>£idies and gentlemen^ 
^ the Plymouth tender 13 leavingl" 
Every ear on the “Normandie^* hears 
that voice from the ship's broadcasting 
station. Five minutes later^ the Blue Rib- 



ContraJ of tfia "fVafrMUfiiJic,*' and f/efim a man 

en tAa Bfidgn a/ the Ciimt Vtrairt 



Bishop's Rock, official starling point for 
the north Atlantic race course. A ten- 
horsepower siren snort announces that 
she has crossed the mark» Before the re- 
verberations have reached inhabitants in 
the near-by Sdlly Isles, a weather-beaten 
salt, who has crossed the Atlantic 121 
-times, cries, ^‘Shes 

Passengers take up tlic phrase, “SheV 
oft I She's ofT!” Hereafter mmutes count. 
At thirty-one knots, the cost of fuel alono 
is about per minute. Besides, there is 
a crew of 1,300 men and hundreds of other 
incidentals to pay — terrific expense. 

The four propellers taUc up a four-day 
grind. The ship moves forward as majes- 
tically as a doud, as steady as a sidewalk. 
Begin at the bridge and go down, and you 
win get a view of what is happening in- 
side this monster as she warms up her 
muscles. 



bon winner of the Atlantic shifts her bow 
and faces a 3, 000-mile track across a wa- 
tery waste as an officer writes in the ship's 
log: “Cleared Plymouth at 7 :44 p.m. Mod- 
erate swell Wind south southwest." 

Presently the “Normandie” steams past 



Captain Rene Pugnet himself is on the 
bridge. The staff captain and navigation 
officers arc at his side. The lookouts scan 
the sea. The engine-room telephone and 
telegraph are bussing. The ship travels at 
half speed but one hour after the takeoff, 
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Captain Piignct orders 
full speed liheod* With- 
out a sign of cdort, the 
colossus gains her stride 
like a thoroughbred* 
When she travels thirty- 
five land miles per hour, 
it feels as If she is going 
no more than fifteen. And 
nothing short of a major 
catastrophe can stop her. 

The sliip's interior is 
alive wi(h activity. Be- 
hind the navigating 
bridge, os big as a ball- 
room, the “Normandie’s” 
radio station is establish- 
ing telephonic communi- 
cation between a woman 
passenger and her hus- 
band in Newark, N. J,, 
while a gentleman in the 
next cabin is putting in a 
call to ParLs. Hundreds 



Tup, Mixin RaJia Raam ot tht “Herman Jim'*; Bmtout, from Thit Stis^tlon it 
It Pomsibit ipr On* Man ('O' COiFlfrof (Ae ruto StarhimrJ Ensinmt o/ (Aa 
Ciiut( "Wormit/lJftf,*' EiKih Oh* of Th*m Ratrd ol 40,flO& Horsmppunr 
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POPULAR MECHANICS 







OMc€T on **l^ormandi9**** Bridu^t Operating SigAfd fo fh« 
Engint Koom,- Firm-Cut^t rof iZpom a/ th* Ein*T 



110” fool ^afL and depos- 
ited in the midst of a. 
wonderland, the “Nor- 
mandie’s” engine room. It is like a vast 
cave. Below, you have the ship*s double 
bottom, filled with fuel and fresh water. 
The level of the Atlantic ocean is twenty 
feet over your head. Outside that thin 
protective shell of steel, there is an ocean 
of water waiting to seize you. Water on 
three sides. You walk below the v/ater 



the “Normandie's” four motors can develop 
40,000 horsepower* hut you can lay your 
hand on the motor hood without fear of 
burning, Jean Hazard, the chief engineer, 
gives you the three golden rules for keep- 
ing an engine room cooh First, near- 
perfect combustion; second, good insula- 
tion: third, efficient ventilation. 



of stewards are serving 
passengers in the great 
dining halls. Several 
hundred more are pre- 
jiaring staterooms for the 
night. Elevators pass 
noiselessly between, 
decks. Fresh air rushes 
into every room; foul air 
is spirited away. The 
“Normandie” glows like 
a floating White Way, 

What makes all this 
possible? 

To find out you must 
take the longest elevator 
ride possible on any ship. 
You are carried down a 



level, but the air is sweet. The 
engine room is the last place you 
W'ould expect to find it cool, for 
haven't wc been taught that en- 
ergy and heat are iuscparahle? 
The atmosphere is saturated with 
the hum of new-born energy but 
the heal escapes by some miracle. 
You learn later that tw'enty^four 
giant fans make possible sixty 
complete changes of air every 
hour! You stand under a forced 
draft of air coming from the ceil- 
ing and it almost blows you over. 

The ship^s “hot spot” i,q natural- 
ly the boiler roam. The burning 
oil generates a temperature of 
1,350 degrees Centigrade, but you 
find that the room is by no means 
uncomfortable* 

Cool as cucumbers adequately 
describes the engines. Any one of 







Heavy St«et />a«r on Ort* of the '‘Normandie'e** Condenaerw; Thie Ci'nnl Vcj«cf Hair Little of 
thv Brass Fa-und in th* £nffrn« /loom o/ I^c Ordinary Ship 



After touring the engine room you un- 
derstand why the “Normandie^s” chief en- 
gineer studied the machinery for three 
years before he assumed the responsibility 
he now holds. There are tens of thou- 
sands of machine parts in this ship. The 
chief and his assistants must know the po- 
sition. function, and importance of each 
one. The ordinary plans which guided the 
shipyard engineers are scarcely sufficient 
for them* 

The electrified "Normandie^^ embodies a 
small world of mechanics all by itself. M. 
Hazard and his staff set about learning 
this miniature world a^ a child would learn 
about his own country* For three years, 
the chief and his staff drew maps of wires, 
pipes, turbines and ventilating ducts, until 
he could visualize each one in Its place. 

The “Normandie's” power plant extends 
three -fourths of the length of the ship and 
one-third of its height* This is small when 
you consider that this floating unit not 
only develops 160,000 horsepower in her 
propelling engines, but also 12,000 horse- 
power in the auxiliary engines, which are 
used for the passenger services. To main- 

t 



tain a constant supply of energy it is nec- 
essary to burn fifty tons of fuel per hour 
when the ship is traveling at thirty-one 
knots; actually, the shaft horsepower at 
this speed runs up to 165,000* The fifty 
tons include the oU consumption of the 
auxiliary engines, which develop 12,CK30 
horsepower, making in all 177,000 horse- 
power on fifty tons per hour* 

In oil consumption, It is the last few 
knots w'hich count most. For instance, at 
twenty-nine knots the “Normandie” con- 
sumes only thirty-eight tons per hour and 
develops ns. 000 shaft horsepower; while 
at twenty -four knots she bums only 
twenty- four tons per hour* Hence, the 
last seven knots cost as much as the first 
twenty-four. To realize the “NormandieV 
extraordinary fuel economy, let us com- 
pare her with the “lie de France," ‘a 
43, 000-ton vessel* At twenty-nine knots 
the "Normandie” burns as much oil as the 
"He” bums at twenty-three and one-half 
knots, although the “Normandie’s” ton- 
nage is 37,000 greater than the “He's.” 
When the “Normandie” averaged 29*9S 

(Continued to pase l42Ai 
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ROBOT SIGNS 

AND COUNTS SIGNA 



Operating Machinm Which 
SignM Checkm and Count t 
Sittmlurct 



the clucking sound it makes when placed 
near radium. It looks like a garden syr- 
inge, but behind its brass-cased head is a 
neon lamp connected to a cable leading to 
high-tension batteries* As the instrument 
approaches radium, the radiation from the 
element raises the electric pressure suffi- 
ciently to light the lamp. The current is 
then converted into sound, either by head- 
phones or a loudspeaker, which ducks in 
unison with the flashing of the hidden 
lamp. The lamp ia sensitive to daylight 
and must be covered when used. 

t 3 

PLANE'S LAND SPEED RECORDED 
BY PENDULUM INDICATOR 

True land speed on an airplane can be 
recorded in the air by a device that em- 
ploys the inertia of a pendulum. The pen- 
^ dulum IS affected by the speed of the plane 
when the ship is traveling in horizontal po- 
, ^ition. Distances traveled in ascending and 
descending are not registered, A constant 
speed governor controls the motor which 
keeps the device in continuous operation 
during a flight. The instrument, which 
^ ^ ^ r^eighs about twelve pounds, is designed 

Relieving the busy executive of the task help pilots determine their position, 
of signing numerous checks just before ^hows actual land speed and d«s- 

pay day, a new machine not only applies j-^gardless of head or tail winds, 
the signature but also keeps accurale^;^- 
count of the number of checks it 
signed. The work is done faster than the 
executive can write. A lock, to which only 
the owner has the key, prevents utiau- 
thorized persons from using the robot, ^ 

The signature plate is engraved from the 
owner's signature. In imprinting position, 
the plate engages a matrix that macerates 
the signature indelibly into the check pa- 
per. In addition, secret marks incorporat- 
ed into the plate when it is made from the 
original signature give further protection 
against forgery and duplication. The marks 
also make more positive the identification 
of the signature at the bank. 






CLUCKING “RADIUM HEN” FINDS 
ELEMENT WHEN LOST 






Radium needles for cancer therapy in 
hospitals occasionally get lost when not in 
use. When all other methods of searching 
fail, the ”radium hen” helps find where the 
lost element is lodged. This instrument, 
developed in London, g^Js Us name from 



Equipment Which Rwcordt Land $pt€d 



plane tVWla It /« in t^a ^ri^l Jf 
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7 JVIodel Church of Stone Has Organ That Plays 



t on the scale of a 
^quarter of an inch^to the 
foot^ a model qnurch 
of stone h^s been 
constructed by a talifor- 
nia man* It is complete 
every detail from 
lighted altars to tiny 
worshipers in their pews, 
the choir loft an organ 
ys Gounod's “Ave 
Maria’' by remote con- 
trol* A vested priest 
in the pulpit and 
red -robed acolytes sit in 
chanceL Sacred pic- 
over the two side 
altars are ill ami na ted by 
concealed lights* On the 
center tower formed by 
four crosses the figure of 
Christ crucified is carved* 
Sculptured heads of the 
evangelists and saints 
adorn the four comers of 
the lower towers while 
the seals of the popes and 
bishops are imprinted on 
the side. So small is the 
interior that in making 
the IGO tiny figures in the 
congregation, the builder 
had to hold his material 
in tweezers. /p ^ 

S 8 



Mmiatur« Church Built of Stone tias Ornato Sculpturingf Lighted Alfar«ii 
Tiny Wormhiperc and That Piaya by Remote Control 



Locomotive with Streamlina Shell Is Designed for Speed 







Designed to compete with Diesel -elec* speeds in excess of eighty- five miles per 

trie trains in Germany* a new steam loco- , hour on long runs. The lower part of the 
motive with streamline shell Is capable of shell is removable for servicing the drive 

wheels and other parts. 
A feature is the con- 
cealed stack, which is 
built within the shell* The 
locomotive will be used 
on the railroad operating 
between Frankfort on the 
Main and Berlin* 



COuT Bureau of Infor- 
mation will answer ques- 
tions regarding articles in 
this magazine^ if accom- 
panied by return postage. 
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^fcribe a circle four inches in diameter and 
can be touched without injury. Folded| 
the fan is one and one-half inches wide 
and two and one- half inches high. Held 
in the hand, it creates a strong current of 
air, which is effective within a radius 
about eighteen inches. Blades and hous- 
ing arejnade of Bakelite. i 



[TCHEN GRINDER FOR WAS: 
DISPLACES GARBAGE PAIL 



RADIO ^^USTENS" TO CYLINDER ^ 
TO CATCH HIDDEN DEFECTS ^ 

Tests to determine whether cylinders of 
rotary compressors are centered and ad- 
justed properly and to detect any otheif 
microscopic irregularities are being made 
with a radio receiver with headphone? 
connectedTolHtTTwSchinc, by a Cincinnati 
factory making refrigerators. After the 
parts have been measured with microme- 
ters gauged to the ten -millionth part qf 
an inch, they go to this radio for fmal 
tests. A cylinder off center by the most 
infinitesimal fraction reveals its error by^ 



flrctiTIC Cri/uicr Shmfm Qarha^M into Fufp Thnt 
Run» Di>wn Orain Pi'pe 



Installed beneath the kitchen sink, an 
electric grinder quickly reduces garbage 
into a fine pulp which can be passed 
through the drain pipe into the sewer sys- 
tem, thus eliminating the garbage pail and, 
solving the problem of the automatic dis- 
posal of waste food. By centrifugal action 
the grinder shreds all types of garbage in- 
cluding bones, but excluding cans and bot- 
tles. It is driven by a one- quarter horse- 
power electric motor. ^ 



Whi!bling fan fits in pocket 

WHEN NOT IN USE 

ilMKdlM I ^ ^ Weighing less 

^ than two ounces 

4'j ^ and resembling a 

|r windmill, a tiny 

r f operated by 

^ < clockwork has 

blades that fold 
^ automatically to- 

* N gether when the 

^ mechanism is 

stopped. The ro- 
tating blades de- 



Stfund i>f Retrigmrator Cylindmr by R*- 

ctiiftf Rtvtal Hidden Deieete 



changes in sound as it revolves around & 
concentric stud* By listening at the ear 
phones the inspector can detect faulty ad- 
justments that the most delicate measur- 
ing mstruments do not reveal. 











Lcff, T'an^cr Untoadinil 
Petroi^um nt Mumtnatft 
Oit Port in NtW 
City Thai Hnx Tacitiiitra 
fur Accommodating 
fiundrcJx of Craft An- 
nuafty; fort of 

TortnfnaP* 

Pipe-Line 
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Oil Port Can Service City of Half a Million 



Facilities for handling more 
than 250+000^000 gallons of petro- 
leum products each year are prn- 
vfded in the oil port opened on 
Staten Island near the, heart of 
New York City, by tJjg: .Socony 
Vactiutn ^il j jQinpnn^'. Covering 
257 ar!f ci7 th e terminal will be 
able to unload transship the 
oil from 100 ocean-going tankers 
and scores of barges annually* In 
spite of ils slz^j only a small force 
of workers is needed for opera ^ 
lion and maintenance* Its thirty- 
nine giant storage tanks have a 
capacity of 4 (inO 18+0011 gallons; 
10+0EJ0,000 gallons O'f gasoline, 
enough to run an automobile 150,- 
000,000 miles; 26,000+ODO gallons of 
oil fuel, su flic lent to heat 17^00(1 
homes for twelve months; 10^000, - 
f)00 gallons of burning oil, enough 



to provide five days fuel for New York, 
^London and Paris, and 18,000 gallons of 
lubricating oil. On an annual basis, the 
capacity of the port Is sufficient to meet 
the needs of 85+000 families or a city of 
about half a million* Three big tankers 
and eleven barges can occupy the 2^000- 
foot steel' bulkhead atmne tinier Ten miles 
of pipe connect the tanks with uiUoading 

Sy * .* * 

n *. * + * 



and loading platforms. The fire-fighting 
eq|^jpment Includes fresh and salt-water 
pumping machinery, pipe lines and a 
foamite system* The oil company's sea- 
going fleet using the port comprises 800, (MM) 
tons and exceeds the si^e of many a for- 
eign navy. It transports 45,000,000 barrels 
oE oil products annually. On inland water- 
ways the company operates 1S6 craft. 
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Double-Deck T^VlainCcirries 
J^I^Twice as Many Passengers 



iitted on. Dampness en-^ 
hances the pJayer^s grtpJI 
on the ball’s surface, 
is being adopted by olh^^ 
coaches for rainy- weath- 
er practice and may even- * 
luaBy be used in regular ^ 
games when the weathoqp^ 
is inclement. i 



OIL bRh^S AUTO 
FITTED WITH ^ 
PIPE SYSTEM 

^ Intended to permit the 
use of fuel oil in any a\^ 
[V tomobile without major 
y changes^ a simple system 
, ^ of pipes has been tested 
on the road. The systeiir 
runs from a special tank 
containing the fuel oil^ 
^passes several timesi 
around the exhaust pipe 
^and attaches to the cai^* 
^ 'huretor. Wrapping the 
fuel line around the exhaust pipe is said, 
to cause pre-heating of the oil before it 
enters the carburetor and mixes wdth wai 
ter vapor from the radiator. The car is 



ThiM Odd Looking Coach Hm: Two D^chs Id Carry Twice d« Many pas 
mcitttvrri Yet tto ^wisht It No iWorc TAon Onfinor^ Car 



^RAINCOAT” FOB WET FOOTBALL.^ 
S MAKES IT EASY TO HANDLE 

Costly fumbles on wet football fields 
are eliminated by a rubber “raincoat” de- 
vised by Arthur^ 

‘ ‘ D u t c hj ” Berg- 
mari*,xo«€h 

f CaU^oUc-^ n i v 

BiH^f AmRrij-?a, 

Washington, D. C., 
whi^lL-eagases^e 
ball in stripeslat- 
erally, leaving 
most of the sur-- 
face exposed. It' 
weighs about two 
ounces and cannot 
tt— — — j shp after being 



PolntM to Pipe Sysiem DiTsigttcft (9 
i.wrt ^utD to Burn Oil y. 



Ttii^entor 






tfl0 ^taiv^r-Lihe Animaia of 
fhtr Dftrp S0t$ Arn Tap^ L^ft^ the 
Tea/tar Sometimei Cati-tt/ Sra 
DoMinf U'm to the Smaller Ammitt 
That fm AttraeteJ by Hm G^rsfouf'- 
ly Calofed TentoeteM2 Top^, Rfgfitt 
Sea cf IVhile^ Cray or 

Dehcatir Ffnhi Bottom^ Ltft, Wrrf* 
atved Sea Anemone Irl'htcfi Rr^em- 
b/ew on Exat/e Plant,' Each Tenta- 
cle la 41 Paiaonoua Barb That Ill'll# 
Creotareaf Ri^ht^Compaaa 

JellyEeht Re** mbit PE mi Onion, 
ulctA Ftoatinf Veil* of Vnneoat 
Beauty and CoterinE 
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Deep-Sea Animals Rival Floveers in Beauty 



tAv ftdftdm af the Sea, the Plante Are Animaiwt Thee* 
Phatof Prove That Thoae Stritnea Water Creator** Rival 
in Beauty the Chotceel Produeta of the Grcciihouee and 
Cultivated Gardena dr Land 




ing all niimbErs, Yet the house is 
the winner just as frequently as 
the house wants to be the winner. 

The answer is very simple- 
loaded dice. The loading has very 
Uttle in common with a chunk of 
lead planted on one side of the 
dice — the average man^s idea of 
loaded dice — but is so cleverly 
done as to be almost indetectable» 
Gold^ platinum &nd amalgam fills 
are used, the load usually being 
placed in the spots, which are 



CUtAWAV V^E^■' SHOkM WOW 
HOaiZONTAL MOVtUEtIT PLAttS 
PICI JN STPtAlfiHT UNt 



SIAftT f 



LOAD 



^^ODAY many 
^ places will glad- 
ly roll dice with any 
and all customers, 
pay nothing or pay 
double. The game 
has a thousand va- 
riations, You better 
beware of all of 
them. One of the 
most popular calls for 
five dice and a leather 
dice box. The aces are 
wild^ that is, the one- 
spots can be called any 
number, A player must 
show an ace in order to 
start scoring. 

The highest hand 
which can he made is 
five aces. Next comes 
five sixes, then five fives and so on. Sup- 
pose there is no ace to start the scoring 
on your first roll and your second shows 
5, 1, 3, 3, 2j You have an ace and two 
threes. The hand can be called three 
threes in two rolls, and your opponent is 
allowed the same number of throws. How'- 
ever, the remaining two dice can be tossed 
again, say^ for an ace and a five. The ace 
is called a three, making the hand four 



cEiiTflif um 
Ulil^CS 
■.LOADCD Slot 

; OF D ret TO 

OVTSIOt WHEN 
CUPtSOtVEN A 
RQfTAB;¥ , 

MOVE* ' i ' 
«tMT i, / f< 



HitW L^advd Djca Arv ManipvUttwd in 
Cup to Sring Up Winning N^mh^rm 



reamed out a fraction of an inch deeper 
than normal to take the metal* The fill is 
often no larger than a grain of sand, and 
cannot be detected even in transparent 
dice. For bets, the usual combination is 
ace and five. Since opposite sides of the 
dice always total seven, this means that 
the two-side and the six-side of each die 
is loaded to bring up the opposite sides — 
ace and five. 



^ ^ 



threes in three rolls. Three rolls is the 
limit, and the dice then go to the next man. 

A simple game* The houseman and the 
customer use the same dice and the same 
cup. The dice look and roll natural, show- 



Now, watch the dice in actual play. Toss 
them on the table. They show all num- 
bers since the load is not heavy enough to 
have any marked effect. Tliey spin on 
any comer without signs of wabbling. The 
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FHm th£ tu^ WITH A WICK 
QACKWAItn fiWECf AuUmi 
DICE TO FALU |H SAME 
posrrrow they OCCirPICO 
iH BOK 



DICE AHL 
V THKOWA Out 



OH TAftit 
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*Dvmp Shot 
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ff, Rtleamin^ thm Loadtd Diem trom fAa 
<r/Cfr tho Rotary Manipulation 



customer and the houseman use the same 
dice, How^ then, does the house have the 
advantage? The answer Ls told in the pic- 
tures. Figure 1 shows the start as the dice 
are dropped into the cup. Figures 2 and 5 
show how a horistontal shaking of the cup 
lines the dice up in a straight line, a nee* 
essary position for any manipulation. Fig* 



ure 3 is the important movement. 
This is a rotary swing of Ihc cup» 
a movement with a host of %*ana- 
lions never noticed in actual play. 
The rotary movement^ by centrif- 
ugal force, tends to turn the dice 
so the loaded side will come to 
the outside of the cup, as shown 
in Figure 6. In the hands of an 
expert, the dice will now' be in a 
straight line* witli either aces or 
fives up. It is simple to dump 
them with a quick backward 
sweep of the cup. as shown In 
Figures 4 and 11. so that they will 
slide out on the smooth surface 
of the table without turning over. 
Naturally, the experienced player 
varies his technique, and the 
house uses several sets of differ- 
ently loaded dice w'hich are substituted 
from time to time. Any of these sets can be 
controlled by the house player; in the 
hands of a casual player they will show all 
numbers without any apparent favorites. 

Loaded dice are didicult to detect 
Twenty- four-gauge gold lills are so light 
that the die can be successfully spun on 
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Diagram mi Gp< ration oi 
£i«ciric Dice, cindf Dttectin^ 
ficc^prc Dlc^ wifA WoffJieJf 
i7rg/if, ^0r Satlldrt Dice 

any comer. These dice 
can be dropped into a 
glass of water without 
detection, but heavier 
loads will invariably 
bring up the numbers 
for which the dice are 



treated, as shown in 
Figure 9, The only real test of loaded dice 
calls for special balancing calipers- Other 
crooked dice of similar appearance but 
treated differently are often used together 
with two or three loaded dice to make up 
a set. Working in this manner, the house 
can prove by balancings caliper, spinning 
and other tests that the dice are fair. One 
of the set, not loaded^ but shaped to show 
a percentage, can even be burned or cut 
apart to show the dice are not loaded. 

AH crooked dice are not loaded. There 
are many ways by which the house ob- 
tains a heavy percentage without loads. 
Shapes, trip edge, suction dice, electric 
dice, capped work, floaters, horses and 
other descriptive terms mean nothing to 
the outsider, but guarantee a percentage 
to the man who knows what they are and 
how to use them. “Shapes” are dice with 
certain sides filed off about five -thou- 
sandths of an inch. Thus, certain sides are 
wider than others, the dice tending to set" 
tie, through proper manipulation of the 



cup, on the broad sides* The same treat- 
ment is used on ceOuloid dice by dip- 
ping them in boding water and then 
squeez.ing them, in a vise to obtain the 
desired “broad” or “flat.” Banana oil 
and ether applied by brush and fingers 
change the chemical composition of 
the dice, and give the same percentage 
as a light load* Certain sides are often 
capped with a thin layer of special non- 
slip materiaL This is vulcanized in 
place and is invisible, but shows a 
strong percentage when the dice are 
used in a clolh-covercd cup* A similar 
percentage is obtained by making cer- 
tain sides slightly con- 
cave so these sides will 
tend to come face 
down by the suction 
they create, A simple 
chalk test to show the 
“ivork” on this kind of 
dice is shown in Fig- 
ure 14, In another set, 
certain edges are sharp 
while others are 
slightly brushed or 
rounded, the result 
being a tendency to 
roll more easily to a 
winning number and 
stay there. “Tapping 
dice” have a sliding load which can be set 
for any number by holding the desired 
number face up and tapping the dice on 
the table before tossing them into the cup. 
“Tops and bottoms,” or “horses," are dice 
which do not seven. They may have two 
aces and two fives, and get by because 
only three sides are visible at one time* 
Electric dice are controlled by magnet- 
ism. Figure 13 shows how they are oper- 
ated. Here, again, the load is cleverly bal- 
anced so that the dice roll and act nat- 
ural, shghtly favoring the non -winning 
lead-loaded side when the current is not 
on. When the current is on, the magnet 
below the table pulls the iron load down 
and the dice show winning numbers* The 
transparent dice have metal fills in the 
spots. They are positive in action when 
sufficient power is used, but are not as 
fast as the fully loaded bone dice. Mag- 
nets concealed within a counter-case hu- 
midifier are popular for glass -topped show 
cases, and the batteries are usually con- 





cealed under the floor* 
Alternating current can 
be used with a trans- 
former* The magnet 
works through wood or 
glass just as well as 
through any other medi- 
um, and powerful outfits 
can be concealed beneath 
the floor and still control 
dice thrown over a wide 
territory’' on a wood or 
glass counter above* 
With rheostat and mer- 
cury switch control* elec- 
tric dice are smooth* si- 
lent and indetectable in 
operation — the most dan- 
gerous of all crooked 
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DISK CALCULATES 
TIME FOR ANY 
SPOT ON GLOBE 



Top, Tourrxtf HaVm Se-f Up let Night on Road Side Atun- 

ing Raised to Shelter Cot or Tablei Sottorn, Penthoume paehed far Travel 

LIGHT “PENTHOUSE” FOR TOUR 
EASILY MOUNTED ATOP CAR 



Consisting of two card- 
board disks fastened to- 
gether so they may be 
turned in either direc- 
tion, a handy time calcu- 
lator is available for those 
who find it necessary to 
determine quickly the time at any point 
on the earth. By setting the calculator kt 
the proper time in the city or time ione 
where the user is* the time at distant points 
appears. Directions for operating the cal- 
culator are printed on its face. 



One person can easily "make up” for 
the night a lightweight “penthouse” on 
the roof of an automobile, sheltering a 
double bed for tourists. Hie process of 
making up requires only five minutes. 
The frame is of aluminum, durable and 
light, firmly strapped to the car body yet 
nowhere in direct contact with the auto- 
mobile* it can be lifted on or off the car 
top in fifteen minutes by one person. The 
bed rests a few inches above the roof, and 
over it is raised a tent resembhng a cov” 
wagon* Dressing room is at the rear, 
wilh luggage space for hanging garments 
at full length and room for storing cook- 
ing equipment, dining table and other 
camping furniture. Cabinets are of ply or 
laminated wood. At the side an awning 
can be raised to shelter additional cots or 



table and chairs. Built compactly* it does 
not hamper highwj^y tr^eL 
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hamper highwj^y tr^el* * 



By M amptttatirtE Property* Any 0/i< Cun De 

Tiiti* nt Distant Paints 












POPULAR 5IBCH 

A Vi)C 



ANIU-S^ 



Tempered Glass Bends Without Breaking 



Tap, T^mpmr^d CioMM Stappurtg Wflght Tu» Girlmf Lgtij Centgr^ under Seiiere Stvffin ft Crumblmg; 
Rightf ft ig tmpgrvloam to tc* ar Mvtten Afttfllj Stiixait Twitted Twenty tftgrttr without Brooking 



All -glass houses fitted with unbreakable 
glass furniture have been brought a step 
nearer by the development of a tempering 
process which increases the strength of 
ordinary plate glass six times. The glass 
is heated in a specially designed electric 



furnace until it is almost plastic. Then it 
is cooled suddenly with blasts of air* cre- 
ating high strain. This process develops 
high compression on the outer surface^ 
while the interior is Under pressure in the 
opposite direction. The result is a glas.s 
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ing Keya of Hadio Board Whioh Cuidma Piiatlmaa Flight 



impervious to ice or mol- 
ten metal, that can be 
twisted twenty degrees 
out of shape without 
damage. It resists shocks 
that would shatter ordi- 
nary glass and if broken 
under severe strain will 
crumble into small parti- 
cles like pebbles, instead 
of breaking into jagged 
slivers. In one laboratory 
test a two-pound steel 
ball and an eleven- 
pound sack of shot were 
dropped from a height of 
six feet onto a quarter- 
inch sheet of the tem- 
pered glass without in- 
jury to iL The glass is 
made to the exact size 
required. It cannot be 
cut on the job, because a 
puncture with a cutting 
tool causes crumbling. It 
has the same clarity as 
plate glass and can be 
produced in a variety of 
colors which are fire- 
glazed on it during the 
strengthening process. It 
can he used in building 
all-glass gasoline filling 
stations and pumps, for 
port holes in ships, div- 
ing hells, observation 
windows in steel-mill 
furnaces, structural glass 
for building, thermome- 
ters exposed to extreme 
heat, glass- inclosed bas- 
ket ball and handball 
courts, glass observation 
doors in kitchen ranges, 
transparent table tops, tropical-fish aqua- 
riums and colored fireplaces for the home. 
While the tempered glass crumbles, in- 
stead of slivering, like ordinary glass when 
broken, it is not intended to be used in 
automobiles or windshields in the place of 
safety glass. The latter remains intact in 
its frame, even though badly cracked, 
while the tempered glass crumbles. 



COur Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 



BADIO CONTROLS ROBOT PLANE 
ON PILOTLESS FLIGHT 

Flying a plane without a human hand 
on the controls from takeoff to landing was 
demonstrated recently when a Royal Air 
Force ship was maneuvered by radio at 
an English airport. The “Queen Bee,” gs 
the pilotless plane has been named, oper- 
ated perfectly under remote control with- 
in a radius of ten miles from the airdrome. 
An aviator was in the cockpit, but be did 
not touch the controls. 
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Si^ht Shat nTid &£iMhmt^SaH Jk^tian Mad^ %itith Syn- 
cAronifcJ Flash; Tap^ Camtfa utith Syntheanisaf 

era shutter and photoflash bulb to wink in 
tinison, so action can be photographed at 
any shutter speed, regardless of natural 
lighting. This winking is accomplished by 
synchronizers or speed-flash guns. 

Many of the stirring action pictures you 
see in your daily paper were made with 
the aid of speed-flash guns, This method 



Spl it-Second 



^ ^NE of the most sensational news pho- 
tographs of recent years never ivould 
have been made had invenlors not opened 
a new era in photography by developing 
*^bot(led lightning.” The picture showed 
the late Mayor Anton Germak of Cliicago 
being supported by two friends just after 
he was shot at Miami. 

A news photographer was standing near 
Mr. Cermak when die assassin^s gun 
cracked. Almost before anyone realized 
what had happened^ the photographer 
snapped a picture that made history. This 
occurred at night. The feat seems impos- 
s^Ie until you are told the camera was 
equipped with a photoflash synchronizer. 

The introduction of the photoflash lamp 
revolutionized photography under difficult 
light conditions. It has been made more 
effective by equipment enabling the cam- 
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also is used to produce many of the com- 
merctal black-and-white and natural- 
color advertiiimg: pictures^ Sometimes as 
many as 600 pliotollash lamps arc fired at 
the same instant. Tlie speed -flash method 
removes tlie danger of blurring because 
of movement, and provides a more con- 
venient mell^tod of obtaining desired light- 
ing eficcts. 

Amateur photographers are using speed- 
flash guns niore and more. There is no 
more fascinating or cflcctive way to get 
spontaneous realistic pictures of children, 
parties, sports or any other subject in- 
volving action* 

A photoflash lanip^ aptly termed a bot- 
tle of lightning, consists of a glass bulb 
like dial of an ordinary electric lamp. In- 
side it is oxygen and,^ loosely packed, some 
very thin aluminum foil. Two wires lac- 



Spnd^FlaBh Action Shota, and Typa of Synchro- 
nized Camera Uacd by Many Naurxpapar Photogra 
phera in Catling Action Picturaa 
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querpd to insulate them from the foih pro- 
ject into the center of the bulb; and across 
them stretches a short filament coated 
with a substance that gives ofT a shower 
of sparks when the filament is healed by 
electric current. 

When a current of 1.5 to 125 volts is 
passed through the filament, the folk being 
surrounded by oxygen, bums ulmost in- 
stantly, The temperature rises to a high 
poinU and the light emitted is even strong- 
er under some conditions than sunlight, A 
lacquer coating inside the bulb prevents 
the glass from shattering. 

The time required for the foil to burn 
depends on the quantity. Three sizes of 
bulbs are made. One produces a flash of 
one -seventy- fifth second duration, anoth- 
er about one- fiftieth second and the larg- 
est, one- twenty-fifth second, A fourth 
bulb, the same size as the second, has a 
deep blue inner coating which removes 
the visible yellow^ orange -red and red 
rays of light, letting only blue, green and 
ultra-violet light pass. The speed of this 
bulb is onc-one-hundredth second. It is 
used where the sudden bright flash of the 



ordinary lamp would be objectionable, for 
its flash is almost invisible to the eye. 

Making an exposure, using the bulb 
speed alone, consists simply of opening the 
shutter, dashing the light, and dosing the 
shutter. Photographers soon discovered 
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Sport M Pictut^t Art Eamy afifh thm SynchraniitJ 
Onm Ovt/il for Making Them if Shawn 

will open the shutter and at the same in- 
stant fire the photoflash. Releasing the 
pressure closes the shutter. Such devices 
might he called semi-synchrotiisiers. 

'The true synchronizer or speed-gun is 
more complicated. It sets fire to the alu- 
minum foil ^ the lamp, t^en trips the 
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shutter at the Instant the 
foil is burning mo^t bril- 
liantly, all in the space of 
one- fiftieth second or so. 
The average photoflash 
lamp requires about -012 
second to start firing aft- 
er the current is applied. 
Then the foil burns for 
another .070 second. The 
most intense illumination produced 
about .020 to .023 second after the current 
is applied. It is the synchronizer's job to 
snap the shutter, which may be set on any 
speed up to one -two- thousandth second, 
when the most light is being produced. 

Speed-flash guns are of two types, mag- 
netic and mechanical. In the magnetic' 
type, closing a switch sends current 
through the lamp filament. Then, at the 
proper instant, a magnetic relay attached 
to the shutter presses the release trigger. 
The synchronizer is adjusted during man- 
(CanUfiuod: to p*tc 122A) 



they could not always 
,open and shut the shut- 
ier rapidly enough; 
sometimes they failed 
to fire the flash while 
the shutter was open. 
So there appeared vari- 
ous devices for (iring 
the bulb at the instant 
the shutter opened. 
Most of them consist of 
a fitting attached to the 
shutter or shutter-re- 
lease cable, adjusted so 
that, when the shutter is 
set for a time or "bulb” 
exposure, the lamp w^ill 
fire at the proper nio- 
menU Thus, with the 
camera shutter set on 
the bulb adjustment, 
pressure on the trigger 










H jO 



tho che ap j;e^ ^eratif>n of fruita 
and \-egeta blS^llpfj^^rom Cal- 
i forma and for air condHipning 
and domestic refrigeration 
may be opened up by the devcl* 
opment of this field. The gas is 
tapped froni wells starling at 200* 
feet J>elow sea IcveL It takes ap- 
proximately 35,000 cubic feet of 
carbon-dioxide gas to produce a 
ton of Dry Ice, so the potential 
output is 1,000,000 tons, Cne lo- 
cation on Mullet island alone, 
geologists say, may yield 1,000 
tons a day* It is estimated that 
the cost of production will be 
lower than usual, since the natural 
pressure of 230 pounds per square 
inch in this area reduces the arti- 
ficial pressure required to trans- 
form the gas into solid Dry Ice, 
The Salton sea gas yields from 
99.1 to 99.6 per cent pure carbon 
dioxide, a very high average. 



Totting Atl-Wood Arch in Loborotory tv Ommonttratm /ti 
Adaptability ta Many U*** (■/ the Modern Builder 



TWO-WAY FLUSHER CLEANS 
RADL^TOR BETTER 

At a turn of fr -u 

lever, the flow of T J , “ 

water in a new 
^uto ^^diator^ ^ 
flusher can be re- ^ ^ ^ 

vbgrsed, resulting 
in a h>etter job of' ; 

[cleaning out the j , \ 
cooling system. h^" 

lAir pressure isc; 

'used for the up- ^ - t 

|ward flow, a con-]^ 

nection beinf \ 1 

kmade to the ga^^. 

^ -rage air-pressure hose- The flusher has aT 
^vt::jred hose for the up flow, a black one for 
ithe down flow and a green hose for con- 
*^necting to the tadiator. Various sizes of 
L '*DKY ICE” WELLS CAN SUPPLY 5 adapters cah be supplied to fit any radia- 
THOUSAND TONS PER DAY "^tor hose connections* ' The machine is at- 
tached to a hardwood base t 

Stored hundreds of feet beneath the car fender while m use. 

Salton aoa basin of southern_Qali£orma, a — 

deposit of carbon-dioxiil^as estimated at (|Twelve speeds are provi^ 

35,000,000,000 cubic feet is wailing to be madp hir yde on which TIS 4 
turned into solid Dry Ice, according to a ^,^tl*oIIcd by t’^si grips on the 



WOOD ARCHES FOR BUILDING 
FOUND STRONG AND CHEAP 



Built-up glued arches of wood have 
been found strong, durable and econom- 
ical for buildings where wide areas of un- 
obstructed floor space are necessary. Two 
types, one the double I-beam and the oth- 
er solid and made of built-up layers nine- 
sixteenths inch thick, constitute the main 
framework of a test building erected by 
Produuls lab«-atory at 
Madis on, Wis. C ompleted arches are cov- 
eT5<r“wUh waif and roof panels with ply- 
wood surfaces* Thus, a modern building 
can be constructed entirely of wood exce; 
connectors, plates and bolts. 



British 
Hj^re con- 
ndlebars. 
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Pusher 'Type “Flivver” Plane Easy lo Coiifrol 



I 





latest ‘'flivver” plane has a pusher motor* 
It is of metal construction, with fabric* 
covered wings. The ninety-five horse- 
power engine is mounted at the rear of the 
two-place cabin, Two of the three land- 
ing wheels are placed behind the center 
of gravity, the third under the nose to 
give great stability in landing* The inven- 
tor says that anyone ’who can drive an au- 



Tttfo Viruis oi P-athrr 
PlitRK That Can 

in Small Spacr; 
its Claim* £/n* 

Camt d Fiyins 



tom ob lie can fly the ship* It lands safely 
from any altitude when the control lever 
is held in back position. The plane comes 
down in a steep glide, dropping almost as 
safely as a parachute, and needs only 100 
feet for stopping after its wheels touch the 
ground* 



Rubber Block for Sandpaper Useful on Curved Surface 
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Curved surfaces can be sandpapered as 
readily as flat ones when the sandpaper is 
fitted on a soft rubber block. A sanding 
block of this type is now being manufac- 
tured, with a locking arrangement that 
keeps the paper firm* The sheet is placed 
Under the rubber block, sand side out, 
and each end folded up and inserted in a 
slot formed by lifting the "wing” top of 
the block* When the top is pressed down, 
the sandpaper is clamped on small nails 
and snugly locked in place* The rubber 
block is easily gripped in the hand* 
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Blaze of Color to Mark Paris^ World’s Fair 




y^hvn Pvfrim OprnK itA# tn- 
Icrjiaitonsl ^xpomitlon in 
t$^7s Visiiorm W^iif Fin<J the 
Ninety- Air^ Site 
with Surpriat-t; Bttildinfft 
Wm 8t fl Harmony oi Col- 
ors by Day a^td Ablam 
t a unti natio n by Ni$ht; 
Lighting Atone Cast 

Si.OaOfiOO^ Prefabricated 
Buildiaga, nfada Out aid e 
ofui Merely Baited Togeth- 
cr on Their Site, Are 
Planned, and ttlonds Witl 
Be Bpilt in fAr Seine River 
for Exhibiti 
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Ae the Eiffel Tower and Surrounding Buildingm Will Appear at Night during (Ac Exposition £ the Tower 
ft a Pivot in (Ac Plant; Vititort May Approach the Grounds by OftC of Twenty-Two Mojor ^Vrnirirt 





Exposition Will Be Ultra-Modern in Design 




fh« Svmtt fht Unuivnl Architect ur at Treat m*fti 

Buildings in the Expositton Wilt Be af the Latest Desijin 



Rocky Carsicot Buitt in the Seine on Reduced Scale, Will Offer Special Exhihitt pf 
Life ond Craftsmanship on That Famous /stand 




Modern Arehitseturm Marks This Bridge aerasm the Seine t a Miniature Seaport fs Being Built on tht 
Riaer for Yachts, SteatnshipSf Crin>crc and Tugt^ Fretteh Wuter-Front Life Will Be Depicted 

3 * 








Cottipnfttn^t%l in Bus* of c*r; s*at Prnvidrs ftoroifr 

Sp*e* far Bttggnq* 

LUGGAGE BACK IS EUMINATED 
BY SPACE UNDER CAB SEATS 

When the porter stows your valise on 
one Canadian National Railways* chair car^ 
he does not hoist it onto the baggage rack 
for there isn*t any. Instead he places it in 
a special box compartment which forms 
the base of the chair you occupy. The 
ehmination of the baggage rack by 
storage method saves space in the car 
is a convenience for the traveler* The bog-- 
gage compartment does not interfere with 
revolving the chair, 
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EED GERMINATION IS SLOWED 
BY EED SPOT IN SPECTRUM 



Existence of an unseen spot of red 
in the spectrum that has a strong 
ing effect on germination of seeds has 
discovered bv ^ Rcienti^ . Ordinarily inis 
power is nullified by the more friendly 
rays of sunlight that promote growth^ but 



^ it was observed bw breaking up tha spec-^ # 



# /vH ^ ^ fi i h (/}aaaJ. aJL. 



f^Ujrft of Sun-fffly Rafri^iratinf Gtats 

Sphares Help fa Fucas I^b Rays 






trum* Green^ blue and violet rays 
had previously been shown to 
have an inhibiting effect on seeds 
while red, orange and yellow light 
speeded germination. The newly 
found red spot was located in the 
red portion of the spectrum near 
the point where light ceases to be 
visible to the human eye, 
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SUN*S/RAYS USED TO COOL 

UNUSUAL REFRIGERATOR 



Paradoxical as it may seem, the 
sun*s rays are used for refrigera^^ 
tion in an unusual cooling device 
constructed by OttoJ^Mqhr. Am- 
monia water in ^-gbnerator tank 
is heated w*hen^£he sun shines on 
a glass sphere, forcing the am- 
monia though condensing tubes 
as a vaTOFi thence into a receiving 
tank As a liquid. After the sun 
goe^ down, the water in the gen-« 
ermor cools and absorbs ammonia 
vjfpor from the return pipe, re- 
ting in cooling the refrigerating 
hamber. Different size heater 
/^spheres may be used for different 





St:uiptfir^ Gc- 
VQminii P’ltpulor ofith 
Hii$hway Advertiters tn 
the Wemt; SttttuuM 
DraftiUtiziftt the P'wa-d- 
uef Are Moitied, Set cn 
a Firm Base, Then Luc* 
f<j ReffiX Wenth- 
eritift ^ Statue at 

Knight on Horse 

HoHyiiitfbti Pt\nr-~ 
TTiueist : Lett, ic 

Beil Bay Attract^ 
t crisis (ir Hofei 



Dairy F urtn Uses 
5(atuej of Mother and ChUd 
with Coiv Adumrlise /fm 
Products fUoos Highway 









5^qfu« of Butt, Ahovct Athxer- 
titee "K* Buil ftfft jfjrin”; Long 
in Use, It ShaWi EGecl af 
WeatberinSt i Bcioulj, at Ri^ht, 
Model a/ Race Car Advertises 
Bretod ot Cumiinei Property 
LaCrfUered, Ttide Statues 
W ithstand Weather for Con- 
JfiJiffffbf* Periad* and ArS Smt- 
dam Attaehed by Vandalsf At* 
though Bitibaords Somrfrrn'^^ 
Cause Pretests against Dis/ig^ 
uring Landseapct the Motoring 
Public Does Not Seem to Oli‘ 
/ttf to Roadside Scutpture; 
Statues Are Cast frum Molds 
and Arc Rvtatively litcxpensitfe 
to Manuiacture 
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Tfnchi'n^ <1 D9s the ‘^GrafteA/int" t About t Rightj 
Comtng at Catt, the Firtt Step in Training 



^f^HERE is no dark mystery surroimding 
■* dog training. On the contrary^ it is a 
simple process with patience and common 
sei^se as Its two most impoKant elements, 
say those who train performing dogs for 
the circus* 

Not every dog can be taught tricks, 
however. Some are clever, others are 
dullards. Also, some have a natural apti- 
tude for doing stunts and grasp ideas 
quickly, w'hile others, equally intelligent 
in other ways, lack the inclination or abil- 
ity to master even the simplest tricks* 
There is a myth that the alley -bred dog 
is superior to the blueblood in doing amu.s- 
ing feats. A well-bred dog, according to 
the circus trainers, is just as smart as a 
mongrel, if not more so, and a lot better 
looking. 

Do not try to train your dog until he is 
seven or eight months old, say the drem 
trainers, A puppy usually is a poor stu- 



DOG STUNTS 



5GZ 



Vtittg a Cane to Train b Fronts Leg W^kert and a 
Goad t>of Saying Hia Proyere 




r o r u L A u M i: f H a x i r s 563 




Tra.ini/iff the Oog to Stt Up ihr 
First Simp iJT Ttacfiins the **Saliiie 
i/n- Trick f t-*U, Fint Stip m 

Tcitcfiing Utrg to Wath^n Hiitil 
ffod firil nni/ Svwnd Stagits at 
tion cs ** Flays Dead''* 



dent* His physical development is inade- 
quate and he hates to put his mind to 
anything* Three-fourths of the training 
problem is solved when st dog learns the 
simple command, "Come here." 

‘"Having your dog ‘under your finger',” 
explains Dennie Curtiss, a trainer, “is a 
virtual necessity in all tricks. When you 
call and he comes, no matter what he is 
doing, you can launch your formal train- 
ing program wdth the assurance your ef- 
forts are not going to be in vain.'" 



Some trainers employ a long clothesline 
in leaching this cardinal point* If the pupil 
does not understand you are calling him, a 
short tug on the rope conveys the mes- 
sage* Or, if the dog does not choose to 
hear, the rope lends to discipline him and 
he soon learns obedience. Then the rope 
may be discarded, 

A dog likes to be amused and the ama- 
teur should capilali7*e on this point just as 
the professional trainer does* Make the 
practice periods 2 estful, not more than lif- 
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trick. This trainer says it makes sea lions 
out of dogs and lessens their efficiency. 
And^ of course, a bait-broke dog won’t 
play if his trainer hasn’t a supply of tid-bits. 

His method of teaching a dog to sit up 
is a logical slarLing point for training. He 
places the dog in a comer so he is braced 
by the two walls. The weight should be 
distributed evenly so the animal can sit 
straight in an easy^ relaxed manner. Hold 
him up by his paws for a minute or so, 
then allow him to rest* The dog soon wiU 
sense what is expected of him and when 
he becomes accustomed to this posture, he 
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teen or twenty minutes at 
a stretch. Study the dog 
you are instructing. By 
his actions you should be 
able to decide what stunts 
are best suited to his ca- 
pabilities. Concentrate on 
these and the success thus 
engendered will spur him 
to more difficult feats. 

The dog^s intclligGnce 
can be sharpened by talk- 
ing to him in a kindly, 
human way. When pre- 
senting a tricky it should 
be clearly defined and its 
movements condensedn 
The training methods 
should never be changed 
when once started as this 
is apt to confuse him to 
such an extent that the 
whole idea may have to 
be abandoned. 

Verbal encouragement should be used 
generously, but Roy Lewellen advises 
against rewarding a dog with morsels of 
food or sweetmeats at the conclusion of a 






.'F 



can be moved av7ay from 
his artificial supports. 

Once this is mastered, 
it is easy to teach him to 
"shake hands " "hold the 
baby" and “salute the 
flag,” The * handshake” 
should be taught first as 
a movement cue, and lat- 
er as a verbal command. 
The first he should mas- 
ter as soon as he realizes 
you are not trying to 
throw him of? balance, 
but the latter will take 
more time. 

Much patience is need- 
ed to train him to hold a 
rag doll between his front paws. When he 
drops it the first few times, pick it up and 
replace it between his paws. If he tries to 
run away with the doll in his mouth, he 
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deserves a scolding, The^shiht^ ^ould be 
rehearsed until they become second nature 
to him and the training should progress 
slowly. A dog can be taught to bring in 
the paper by using the clothesline to con- 
vey the idea. Don't be discouraged if your 
dog evinces an irrepressible desire to 
slired the first few papers* 

Jumping over a stick is another funda- 
mental trick that is the basic routine of a 
half dozen other stunts. At firsh the stick 
should be ph'ccd only a few inches off the 
ground whUe the trainer leads the dog 
over it with the aid of a leash. After a 
time, the dog will start jumping over the 
stick and then it can be raised gradually 
to the maximum jumping height. 

Jim Parker, trainer of German shepherd 
dogSf uses this plan in getting the larger 
dogs to jump til rough hoops, or a trainer'^ 
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GUARD 



A Profitable Nuisance 



\ \ rHEN a mushroom, grower began 
’ * to be troubled with vast num- 
bers of Hies resulting from fertilizing 
the plants with manure, an engineer 
friend solved the problem* A suction 
fan was installed to draw air, and the 
flies, over refrigerating coils. This 
chilled the Hies and they dropped into 
arge milk cans, later to be shipped 
to frog raisers. The grower now reaU 
izes from the sale of Hies almost as 
the sale of mushro< 
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GAS ENGINE DRIVES TINY BOAT 
AT TWENTY-FOUR KNOTS 



U nbreakable 
lenses are provid-- 
ed in a bicycler 
tail-light so fash- * 
ioned that it fits^- 
the rear mud* 
guard perfectly ^ 
and does not pro* 
trude like an ex-»^ 
tra part. The rear 
and left lenses are 
red and the right 
lens green, Tlte streamline, chrome lamp ' 
contains a single flashlight battery. 



(cj T’Lam'1 N*”' - r" . . . 

jSn'ti'ih Desigrmr Shoum Sp^i*d Saat 



Twenty ^f our knots \an hour was the 
speed attained by a miniature racing bout 
built by ^London inventor. It is 

with^^asoline 



TINY EXPOSURE METER HELPS 



^ V PHOTOGRAPHER 

Simple to operate and less costly than 
similar instruments, a small exposure me- 
ter is available for the amateur and pro- 
fessional photographer. It has no lens, 
needs no focusing., is effective in and out 
of doors and can be use d^'^dlh plates or 



film of any make. 
The intensity of 
the light is deter- 
mined through a 
narrow opening in 
the meter, the 
the guide number 
is selected and 









camera set a 



cordingly. 
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PAINTERS'^ SCAFFOLD IS RAISBD 
ON TELESCOPING PIPE'^ 
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eredt and it is similarly moved from side 
to side on a wheeled carriage adjustable 
for uneven ground. Workmen can sand- 
blast. stucco, paint and spray in safely and 
ori^ihe portiible phiLform, 

t I — 

ELEI^TKIC HEAT GUN IS HANDY 
IN GARAGE OR HOME 

For thawing frozen grease in the auto- 
mobile^ drying spark plugs and ignition 
wires, removing ice from windshields and 
thawing frozen water pipe.s in the homo, a 
small electric heat gun has beeti devel- 
oped. It provides a maximum temperatui'e 
of 400 degrees Fahrenheit and is equipped 
witli a fan that directs the heat in the di- 
rection desired. The gun plugs in on the 
lighting circuit, sllcmaling or direct cur- 
rent. It w’cighs six and one-fourlh ptHinds* 
Attachments include a wide flare nozzle 
’ for radiators and large surfaces, a short 
gooseneck nozzle for transmissions, a long 
gooseneck for dlflerentials and a long, 
hose for inaccessible places ► There 
also is a chain and hook for suspending 
the gun under the car or elsewhere. The 
mechanism is completely prolcclod from 
dirt and grease by tlie housing, which does 
get hot iiecause the heating element ig 
sheathed w\lh asbestos. 



Here It the Latent Tiling toT ^ujjparttn^ Painiera^ 
Ptutierm; it Pn*umatiealiy 



In place of the usual painters' ladder or 
the Scaffold that dangles precariously from 
the envies, a Kansas City, Mo., painter de- 
vised a platform that -is raised pneumati- 
cally on a telescoping pipe. Small rubber'^ 
tired wheels roil up and down the side of 
the house as the platform is raised or low- 
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ubular Camera Spots Aircraft Miles i\way 



Lwitt and Photagraph Platm ^ra Fiftemn Feet 
jjt Tuba Which ftaptacag 



OUTDOOR LIBRARY LENDS BOOKS 
TO MADRID PARK VISITORS 

Open-air bookshelves stand in a Madrid 
parkf furnishing good reading to visitors v 
resting in the shade. The library is on the 
'’'honor system." Books are entrusted to 
the people’s care, and none is ever stolen. / 



Balloons in the stratosphere and planes 
speeding at 20,000 feet above the earth can 
be photographed with a long-range cam* 
era developed by the army air corps. It 
resembles a field telescope, with its eigUt- 
een-foot tube resting on a tripod. Lins 
and plate are fifteen feet apart in the alu- 
minum tube, which replaces the conven- 
tional bellows. The camera can spot a 
balloon fifteen miles away. A stratosphere 
balloon made a half-inch image on one 
negative, and the moon appeared on an- 
other about the size of a silver dollar. 



BLOWN FUSE IS LOCATED 
BY TINY NEON LIGHT 

To locate a blown fuse instantly in a 
bank of fuses there is a tiny neon light 
bulb connected in parallel with the fuse 

by means of insu- 
I j ^ latcd pigtail loads. 

> _| When the fuse 

^ jZi cur- 

^ i ^ diverted 

I through the neon 

* * ? i lamp, so sensitive 

y / V that it lights on a 

jSIf \ fraction of one 

miUianfcere. 



Capd BattitM Arc Aluiaym Handy on Open Shclvem 
ft tar Park Beneheg in SpaniMh Capital 
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HEROES 



P'OUR army flyers are? ^ 
proceeding in forma 
tion above Crissy Fielft ^ 
Calif*, when suddenly*^X 
flame and smoke burst ^ 
from the head of one o£» ^ 
the ships. The engine ha^ 
disintegrated and the 
plane is on Arc! 

In that moment wherf-t^ 
life depends upon action 
Second Lieut. Frederick 
Anderson acts. He aig-** 
nals to his companion to^ 
“bail out'* and himself ^ 
prepares to follow. Me*' ' 
chanic MaeVean needJT* 
no second warning. He ^ 
crawls from the flame- ^ 
encircled cockpit and . 
swings into space. An- ® 
derson slips a leg over 
the side. Then he notices ^ 
San Francisco lies below 
him. To let that flaming , 
meteor of steel and can- 
vas drop into the city is 
to invite wholesale de-* ^ 
struction* \ 

With fire around him 
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Parochut* Jumper Juwt affmr Liaifing Planm, and Baitoon Bamkat in Which Capt. Hawthorns Gray Pmr- 
ishmd 4>n AHitndc Flight j thm Dimtingtii^htd Flying CratM Avynrd&d Him t htimouf I jh i 
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FLYING CROSS 




Whai fiapp^nt Whtn Ftytt T oh*t to Fafochuto from Bant- 
ing PlanOf n Ciont Ftarm $intuIoting thm Floming Ship ip 
Tf\it Cam Upptt Lr*tif Dittingaithtd F tying Crots 

and the diinger of explosion hovering over him, 
Lieut, Anderson crawls back into the cockpit 
He fights frantically for the controls. At last he 
succeeds. He pulls the plane out of its spin and 
heads It for the near-by bay. He is saved from 
drowning by a sailor who leaps into the water 
with a knife between his teeth and cuts away 
the cords of his parachute which, caught by the 
wind, is dragging him to a watery grave, head 
foremost. 

Such exploits as this lie behind the award of 
the Distinguished Flying Cross to Uncle Sam^s 
flyers. All these feats of heroism are not, how- 
ever^ confined to planes. There is* for instance, 
the story of Robert Bottrieli, master sergeant 
of the air corps. Bottrieli tests parachutes. He 
has been jumping out of the sky for more than 
twenty years. 

*'One of these jumps,” he says, ^T shall never 
forget. It was at McCook Field and I was at- 
tempting to beat the existing parachute jump of 
18,000 feet. At 19,500 feet, I told the pilot I was 
going to jump. He turned his rudder slightly 
and nosed his plane into the air. In the mean- 
time I threw off moccasins and coat and signaled 
1 was leaving when part of my parachute har- 



Strotoaphen Balloon and Gondola in Which 
Koprt€ri SttVtnt and AndacMon Asemndod 
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Major K^pnor and 
CupItM-ft Sltfi^FJis Pian-^ 
ninff Thnir Stratanpherc 
fUtht r BototUf a Gf"oup 
af Army Balloons LrnirJ 
Up for a Rac^i Many 
BuUaanists HaPt Bn*n 
the Rertpient at the Dim^ 
tinguUhed Flying CrotS 



ness must have caught on the gun turret, 
pulling the rip cord of my pack and ripping 
the parachute. The parachute v/as thus 
released, the wind caught it and I was 
jerked from the cockpit and whipped 
through the rudder of the ship. My impact 
with the rudder caused it to give way en-^ 
tirely and break my guy cords. If the rud- 
der had not given way my arm would have 
been tom off, The force of the arm blow 
rendered me unconscious and I dropped 
about 5,000 feet before I regained my 
senses. 

“I looked for the plane but could not see 
it. Then I noticed one panel of the 'chute 
had been ripped its entire length by the 
rudder. When I tried to raise my left hand 
I was unable to move it or work my fin- 



gers. I thought I had merely broken it 
until I found blood was streaming from 
my hand and my sleeve was saturated 
with it. With my right hand I pulled my 
left one around in front and saw the flow 
of blood was strong. If it continued until 
I landed I would probably bleed to death. 
Lifting my arm high, I fastened the hand 
in the webbing of the *chute* 

^'Three times my hand worked out of 
the webbing and dropped down, but each 
time I was able to fasten it above my head 
again. At last 1 noted I was within 500 
feet of the ground. With the wind rushing 
through the torn panel of the ^chute, I 
knew my landing would be harder than 
usual, so I pulled the jerk cord of my 
(Continurd to ISOA) 
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Store on Rails Helps Small'Town Merchants 




5Micjrman tit TnUing Ofdm Sram l^iKal Murcfmftt tts TriiLtefirifi St^re^Pausrm nt Raiiway ffu- 

fro-n in Snrafl CityJ Thii Car /» DiSpliiy Ha6m ioirMandbagi pn^i Coamultris 

FOLT^r-LETTEH CODE LOCKS CAE 



SOUNDING HORN AT THIEF 

Take a fonv-lellpr word, set your coin- 
binatkm with iL snd anyone who tampers 
with the ignition of your car will start the 
Tiorn blowing a ^ 
continuous alarm., 



Latest evolution of the traveling sales- 
man is a wholesale house on wheels,, an 
eleven -car railway train now touring the 
country to display merchandise to buyers 
in their own cities. Built F or M ariiiiall 
Field a nd comp^^ yi by- the HaUlm ore and 
Oliio railroad, it is a complete store and 
hotel, including baggiigo and dynamo ear alarm.,^j“ 
to furnish light, lounge car, dining car* ^combination*^" 

two sleeping cars for crew* and represenl-| ~~ ” ' 

alive.s of the Chicago wholesale house, and 
six coaches equipped as modem 

rooms* When the train pulls into n slation'^j^^ England. Small^ 
telephone lines are plugged in and local *1<nobs cm arms o£^ 
buyers Invited to call; a teletype in the "^differ cnl lengths'^ 
^*nflice” is also connected with commercial % rotate separately ^ 
telegraph lines and messages and orders 
are transmitted between the store on 
wheels and its home office. 



show'^^ A 



lock for automo- ^ 
hilc ignition is he- 
manufactured 




UPopulcr Mechanics Magazine does not 
publish the name of the maker of^ or deal- 
er in, any device described in its pageSj but 
this information is kept on file and will 
furnished by our Bureau of Informatio 
upon request, accompanied by stamped, 
seE-addressed envelope* ' 




arou nd the let-^ 
tered dial. To un- 
lock the car when the code is set to th 
word ""'WIND,'* turn the shortest arm to 
'‘W,” the next longer one to ^T" and so on. 
An additional protection against thieves is 
a connection that sounds the horn when 
hood, doors or the car itseE is moved in 
the owner's absence* This warning con- 
nection is cut in by pressing a secret but- 
ton^^^ outside of^lhe 
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RadiO'Guided Model Plane 
I Races Fifty Miles an Hour 



neon stgt^' and conden* 
sers. It is efficient for in- 
dicating open cirqiiitSj 
leakages, types of cur- 
rent, improper earthing 
of conduit cables, insula- 
tion, neutral wires, po- 
tential, continuity and 
. It can also func- 
i magnetic detec- 
tor for checking field 
connections on small mo- 
tors, the polarity of per- 
manent magnets and in 
. determining ferrous from 
^ non-ferrous metals. Used 
with a search wire it is 
convenient for many 
V bench tests. It can be 
' used as a screwdriver for 
- light work and has a 
compass in the remov- 
able cap* 



- 1/ v\.Jr • 

Fift fjvtoiMnv-Fowrred Ma^wi Ptnnr WI*iM , 

Sfittad ft ContToilwd trCm OrOtind by Radio ^ f J 

a wing spread of eighty-four 
inches, a flyTf^ model airplane has been 
equipped with radio control so that it can 
be operated from the ground. This trimly 
designed monoplane is powered with a 
miniature gasoline motor. The ship is ca- 
pable of a top speed of fifty miles an hour 
and^s equipped w^ith landing gear. 



SELF-RINSING RAZOR 
REMOVES WATER 
BY SPINNING 



Operated by the touch 
of a button, a handle that 
fits any Gillette type of safety razor will 
dry and dean itself within a few seconds, 
thus protecting bathroom towels and the 
fingers of shavers from cuts. The handle 
is attached in place of the regular handle. 
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VESt-POCKET ELECTRIC TESTER 
ALSO USED AS SCREWDRIVER 



Carried in the vest pocket like a foun- 
tain pen, a tiny electrical tester made of 

ebonite is so de* 



signed that it is 
shockproof. It may 
be used on IDO to 
600 volt circuits, 
alternating or di- 
rect current, and 
is handy for locat- 
ing bio wn fuses, 
testing radio 
transformers, 
spark plq^s, arma- 
tures, batteries. 



Special fiaadU Attached ta Ravtr Spinm H*ad Ukm 
Tap ond Dri*« Blade f net anti y 



right, much as an automatic top is wound 
up. When the shave is completed the razor 
is rinsed off with water. Then the button 
is pressed. This releases a spring inside 
the handle, causing the razor head to spin 
at such speed that the water is tlirown off 
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$h*tvh of Ljindinf Surface of Floating Stadrome^ tfi* Doubiw-Hulled Ship Represents a Scaim Drawing 
of the **Avion-Marm^* Wbieh Louis Bieriat Has Designed 



jp'LYING ^lone in a twenty-five horse- 
power ‘'crate,” a daring Frenchman 
crossed the English Channel between Cal- 
ais and Dover on July 25, 19D9, thus giving 
ocean flying its humble beginnings only 
six years after the Wright brothers made 
their first power flight at Kitty Hawk. 

Today, Louis Bleriot, the father of ocean 
flying, is still keenly alive to the problems 
of marine air transport. Ho is one of the 
foremost builders of ocean transports and 
his flying boat, the “Santos -Dumont/^ has 
established a record of fifteen crossings of 
the south Atlantic. Bleriot’s factory is 
producing both military and civil aircraft. 
In a recent interview in his Paris home, 
M. Bleriot revealed that he is actively in-* 
terested in an ambitious plan to make 
transatlantic flying commercially profit-^ 
able. He and his research staff have car- 
ried out numerous experiments toward 
producing a new type of ocean transport 
such as has never been seen before. 
Working closely with the French gov- 
ernment, M. Bleriot has completed designs 
for an aircraft which he calls an “avion 
marin,” This “marine airplane” is not a 
flying boat, a seaplane, or a hydroplane. It 
consists, first of all, of a huge wing, about 



100 feel from tip to tip, which sustains 
two whaJe-like passenger and freight- 
carrying compartments. The motors are 
in the rear of the wing and the entire air- 
craft weighs about fifteen tons. 

M, Bleriot says an undercarriage is un- 
necessarily wasteful because it retards 
speed and adds considerable weight. His 
“avion marin” is essentially a land plane, 
but it is also adapted to landing on the 
ocean if necessary- 

“Ocean flying on a commercial basis,” 
he said, “can never advance very far un- 
less some means is found of increasing the 
present proportion of pay load to the 
weight of fuel carried. If a marine trans- 
port can fly the Atlantic in a single hop, it 
means that about half of the total weight 
carried is fuel, and only five per cent con- 
sists of pay load. Therefore you are car-- 
Tying ten times as much fuel as pay load! 
Compare this with the record of the ‘Nor- 
man^e/ the fastest form of merchant- ship 
transport. The ‘Normandie/ carrying not 
more than seven per cent of her total 
weight in fuel, can cross the north Atlan- 
tic in about 100 hours. 

“I have concluded that a non-stop com- 
mercial flying boat service across the 





o/ Fiaatin^ S^adrUmwt ffalou). Touring 
chorogg Ba^y for Armitrang SEudromm to 

north Atlantic cannot be made to pay for 
itself. The costly ratio between fuel and 
pay load explains why. Air-mail letters 
by themselves will not pay the cost of fly- 
ing the ocean. Transport companies must 
rely on passengers and freight as the chief 
sources of revenue, 

*The only way I can see of making an 
ocean flying venture profitable is to have 
intermediate stops all the way across. For 



transport with a greater 
safety fa clot than any 
previous type, which will 
also carry an appreciable 
pay load. Tlie successful 
use of my ^marin avion' 
fo'r flying the iiortli At- 
lantic will depend., of 
course* upon the use of 
floating islands* of the 
seadrome type developed 
by the American invcri- 
f or, Armstrong. It Ls com- 
monly assumed that the 
idea of floating airports 
in mid-ocean has been 
discarded, On the contrary* they have 
never been more necessary for transatlan- 
tic air service. Armstrong and I have co- 
operated and the seadrome has reached a 
stage of development which will make it 
highly useful to ocean transport lines, 
^"^Now, suppose that we had but one sea- 
drome in the north Atlantic. It would 
mean that for every pound carried as 
freight w^e would need only two pounds 
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for fuel( as opposed to five pounds of fuel 
for every pound of freight with the non- 
stop air transport. After long years of 
study 1 have submitted to the air minister 
of France my plans for my 'avion inarin/ 
a monoplane capable of carrying twenty 
passengers at a commercial speed of about 
170 miles per hour, 

’‘People often confuse the real reason 
for having seadromes. A non-stop flight 
across the Atlantic is not an impossible 
feat. Seadromes are not designed to make 
regular transatlantic flights possible^ but 
to make them payable. There is a definite ^ 
limit to the volume of air- mail tralflc ^ 
which we may expect between America ^ 
and Europe. Fast steamships and^conjoe- 
tition between air lines will ^na^e^ie 
dream of a huge air- mail traffic * ap^ar 
fantastic. We must depend on freight ^ 
which is heavier and less remunerative. ^ 

“The use of Diesel motors on heavier- 
than-air ocean transports will not afleet 
the situation very much. The cares of 
placing commercial transport on a payin 
basis are not the only ones we must con- 
sider. Safety is another factor. The north 
Atlantic is a 3^000- mile stretch of water, 
without a haven for an aircraft in danger. 
Even in the greater safety of air transport 
over land, we have established beacons 
and emergency landing ports. If you carry 
passengers, the presence of seadromes along 
the north Atlantic route would certainly 
give you a feeling of ‘moral security.* ** 

M. Blcriot also has designed an “accel- 
erometer,*" an oval -shaped race course, 
for studying the aerodynamic qualities of 
planes operating under high speeds. 

He is an exponent of the plan of placing 
motors in the rear, instead of in the front, 
of airplane wings. Rear engines give five 
per cent more power, he claims, and re- 
duce the fire hazard. Passengers enjoy 
increased comfort because rear engines 
are less noisy and in an emergency, it is 
easier to jump clear of propellers mounted 
in the rear of an airplane. 

M. Bleriot docs not regard his historic 
flight across the English Channel as a 
great adventure. 

“It was merely,** he said, “an event in 
the history of aviation. The results, how- 
ever, hove been important. It was the 
forerunner of many wonderful ocean 
flights to come.” ^ s j . 






NTOM ALARM TELLS WHEN 
INTRUDER APPROACHES ^ - 
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farm Dttmctt intruder's Appraaeft and H'ern* Fatn- 
tly by Rinsing SftI and Lighting Lamp 



Detecting the presence of an intruder 
and giving the alarm before he even 
touches the bedroom window is the task 
performed by an electrical relay known as 
the Faratrpn cell. Pbiggerl into a wall 
socket, the cell looks like a small radio — 
with a tube and doorbell on top* Two 
wires lead from its base, one to the dress- 
er light, the other to the window screen. 
When a burglar reaches for the window, 
the dresser lamp lights up and the bell 
rings. The Faratron cell operates without 
lj;;rhl beams or other visible controls. 
Merely the nearness of a body or object 
sets the circuit in operation. The cell is a 
development of the relay control of elec- 
tric currents by means of phantom cir- 
cuits. It is an adaptation of radio oscilla 
tion and can be built and operated by any-?> 
one familiar with these types of circuits. 
Protection is but one of its possible uses. 

It will automatically open and close doors, 
turn lights on and off, illuminate display 
windows as pedestrians pass by and s 
or stop machinery. 







tfOux Bureau of Information will answer 
questions regarding articles in this maga- 
zine, if accompanied by return postage. 
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NERVE TO “DOCTORS 
LOFTY FLAtiPOLE^ 

jr c ^ 



^ i- 



High atoi^ th« This Daring SpaKtalitt Kumpm 

flagpot** in CoAditipfi 

Louis Charters is a “doctor" of flag- 
poles» Two hundred tall shafts are on his 
list. It is his job to paint them, to keep 
them in repair; see that ropes are replaced 
and pulleys oiled. When an old pole is in 
danger of falling, he must replace it. 
“Sure, the wind blows and sways the pole 
crazily, sometimes," says Louis, “but iVs 
all a part of the job. Sometimes the old 
^wooden ones are not as strong, and I have 
to tap them as I pull myself up to make 
sure they’re safe. That wouldnT always 
show up defects in the wood, but it^s the 
only thing I can do. Break? Oh* yes, it 
can happenl" How does he get to the top 
of his poles? He has fitted up a rigging 
device, consisting of a wooden seat at- 
tached to the pole with inch ropes. An- 
other rope loop encircles the pole and his 
shoulder. A pair of rope stirrups hangs 
from the seat. By hoisting the top loop an 



arm’s length, bending his knees and pull- 
ing the lower loop up an equal distance, 
he ascends the pole. Charters tells of one 
narrow escaped “The pole was old and the 
rope had fouled near the pulley. Tapping 
the pole carefully as I worked up, I could 
detect nothing w^rong. As I started clean- 
ing the pulley, the wind suddenly howled 
across the roof tops and the top of that 
pole broke off beneath my hand. My legs 
clinched the low'er part and I reached to 
catch the heavy brass ball that was splin- 
tering loose. That almost sent me down, 
but I got it and held on, while the pole 
vibrated back and forth. It took me a few 
seconds to regain my balance and then 1 
sli^d^t^tojh* roof.” 

AUTO PAINT IS DREED QUICKLY 
BY PORTABLE BAKER 

Ten to eighteen minutes of baking with 
a portable heat -re flee ting unit are suffi- 
cient to dry paint on an automobile. An 
electric baker is now being made on a 
heavy cast-^iron tripod base which pre- 
vents tipping over. It wheels easily on 
ball bearings. For reflnishing paint jobs* 
the primer coat is baked ten to fifteen, 
minutes and the surfacer coat fifteen min- 
utes. When two surfacer coats are applied 
the first is baked twelve minutes and the 
second eighteen. This heat unit can also 
be used to warm small rooms, thaw frozen 
radiators, brakes and carburetors and help 
start the car in zero weather. 



Caih in Portabtit 
Jotf Af PdinCrnjt Car 
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Compact and lightweight radio 
receiving and transmitting outfits 
for airplanes are now on the mar- 
ket, the dials for the receiving set 
occupying a small space on the 
instrument board and connected 
by re^^ote control with the re- 
ceiving apparatus at the rear of 
the ship» The superheterodyne 
receiver has four multifunction 
tubes jrdclding tlio equivalent of 
sL\-tube performance with an 






economy of power^ It operates on dry 
cells or storage batteries and weighs six- 
teen pounds, ten ounces. There are tw'o 
models, one receiving beacon and enter- 
tainment wave bands and the other bea- 
con and communication bands, Tlie twen- 
ty-watt transmitter weighs thirty- eight 
pounds and is housed in a single case ten 
by ten and one-half by sixteen and three- 



Pitot StittfM Chasfis of Radio Tele-^ 
jihanfTatesraph Tranumittcf Out 0/ Hooa- 
iffg for I ns paction I /T^etruinff 4ppii- 

Tatut and Compact Rectivin^ Control Rox 
tor instrumrnt Board i Dtasram Shatui tioui 
Two-Way Radio imtollid m 

SmoH 

eighths inches. It gives the pilot 
three methods of transmission — - 
telephone^ continuous -wave tele- 
graph, or tone-modulated continu- 
ous -wave telegraph. Reception ts 
in the frequency range from S.OfHl 
to 6,500 kilocycles. A twelve- volt 
storage battery or utlier direcl- 
current source supplies power. The 
entire chassis of the transmitter 
slides out of its housing for inspection* It 
Is designed to assure efficient communica- 
tion with the ground under any conditions. 



C! Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon receipt of a stamped, 
self-addressed envelope. 
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CONVENIENCES 




i^ft, rn Fiaot LampWt with a 

Sin-Way Switch That Cantr^tt Light 
/nfcftTit>; an Onter art Switch 

Light t Batbm in Oitffj TtVOt Thr^ Sue* 
ctsMtan and art Iftntf Ftanga Frouiden 
futcnmitimt ai 10&, 2&0, and 3C0 in Jie/lEetori Right t 

Combination Coehor That Has Adjustabla Straittor Oponinga 
in tha Cover to Fsrmit ^aurinir Off Fxeeso utilAoirf Re~ 

masting the Cover} a Compiete Meal Can Bo Caoheil af On« 
7'rm« BLi«r Single Law Ftam*l Cooker Hat a Ti^a-Qaarf Inset 
Pan That Adepts It to Utet of Daubte Boiler 



Sulky 

Larf* Enough for 
Twins F.atds tnto 
Smell Space far Car 



Lefti, Folding Mail Box 
Opens to Hold Parcelti 
Maga^nes and Hewspa- 
pers} Right, Compact 
Kitchen Contains Oven- 
*tf*, Etectric J?efrj*«ro- 

tor, and Sink} Cabinet 
Is Five Feet Long and 
Mads ol Furniture Steel 



S7g 






% - 



« 



> 




Lvftf Cr-yxtal Gordon 

Has r#fro-Co/tfl Sbetim to 
Hiilfi GrtenmTy, Cl>V*r^€d by 
Giatt Sphere f \fvittute «n 
tn*idr pf Clphe Shows Pferd 
of Water That It Itttrodueed 

through Cop; Rights ReVerti- 

ble 
far 



Teft, Beloojf Round Ctectria Sta^fO 
Caaftifig irotfl Aay An^Ie; It Has CaStOrt 
for Easy Mauiftg around ihe JCitehen; Ri^htt 
Simple Water Purifier Attoehet fa Faueef 
in Fifteen Afrntrfci antf Can Br Removed 
Quickly; it Operates for 
Months ufitfiout 
iiam Recluirging ts Easy 
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Fort on Wheels Carries Gove'rhmen 



\ 



oney 



Armored with a new' 
bulletproof steel, the lat- 
est vehicle for transport- 
ing money literally is a 
fort on wheels. Every 
portion of the car^ re- 
cently d.elivered to the 
Federal Reser\’'G bank of 
Chicago, is guarded by 
the steel, w'hich was de- 
veloped to resist bullets 
that have practically 
doubled in speed and 
penetration in the last 
two or three years. F rom 
the sides of the stream- 
line car can be expelled clouds of tear gas 
capable of stopping bandits for a safe dis- 
tance around the car. On the inside is a 
bulletproof compartment ’where the con- 
trol man o£ she crew sits. All doors are 
electrically controlled and cannot he 
opened without his release. When doors 
are open, he still controls the front* back 
and sides of the car with tear gas and gim 
flro* In cai^e of trouble while the car is 
moving, the control man can set the brakes 
and cut off the ignition. Special equipment 
supplies conditioned air, A powerful motor 
gives the car a quick pickup and unusual- 
ly high speed. Ten men can be carried. 
The car Is equipped with machine guns, 
rifles, pistols* gas bombs and gas masks. 



Tvpt Aymormd Money Truok; Bottom^ frtttf- 

riof SttoufirtS Cttar-dt t±ttd Wi^dpojix 






Exercise Bilie Combines Motions of Roioin^r and Pedaling 



I 

Combining the motions of row- 
ing and pedaling, an exercise ma- 
chine resembling a bicycle has 
been invented. It is designed for 
four persons^ two on the front 
seats pedaling and guiding and 
the two on the rear .seats helping 
to propel by “rowing.” The ve- 
hicle looks like two tandem bicy- 
cles with interlocking framework. 
Another exercise machine for two 
persons resembles the tandem bi- 
cycle, but has the rowing appa- 
ratus installed for the rider at the 
rear. Called the "^portmobile*^ 
the machine is said to^e“capabfe' 
of thirtv miles per * 
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for Whot* Family*^ ExwrotMt it PrOptlted by 
Two "Rowing'* 
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Y/V^HILE of comparatively re- 
^ ^ cent adoption, the llsg of a 
Piezo- electric quartz-crj'stal filter 
connected in the i.f* amplifier is 
now standard practice in high- 
grade receivers for amateurs and 
short-wave listeners. The filter 
may be switched in or out of the 
circuit as desired and provides 
single-signal selectivity for good 
c,w, and phone reception in badly 
congested bands. 

The short-wave listener, ambi* 
tious for an impressive DX log 
and a record-breaking collection 
of verification cards, will find this 
system very effective* A practical 
application of the crystal fdter is 
employed in the 7 -tube super- 
heterodyne receiver illustrated. 
The set is completely self-con- 
tained and the crystal used is a 
standard type in a plug- 
in holder which fits into 
an ordinary wafer-type 
tube socket, as shown in 
the lower photo. 

Tw'o controls for the 
filter are located at the 
extreme left on the front 
panel as will be noted 
in the upper photo. The 
lower knob is the switch 
which connects the fil- 
ter in series with the 



upper control is for a 
variable condenser, 
connected across the 
secondary coils, which 
tunes the circuit at res- 
onance, This condenser 
is in one side of a bal- 
anced bridge circuit and 
permits the crystal con- 
trol to be shifted a few 
hundred cycles back 
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By AKTHtJB KENNEDY 



/ ^OPPKR-OXIDE rectifiers 
^ simple iitxd 
change a*c, 
battery charge: 
and field supplies for dy 
they also have oth 
tions- 



are commonly used to 
current to d.c, for operating 
rs, A -battery eliminators 
namciic speakers: 
er useful radio applica- 
Very little practical construction 
data have been available for ex- 
perimenters, and the purpose of 
this article is to describe a sim- 
ple topper-oxide dry-^contact 
rectifier that anyone can build 
without oxygen, an electric fur- 
nace, or any tools more compli- 
cated than those found in the 
average home workshop. 

Dry-contact rectifiers are of 
various types; however, all of 
them include a common junction 
between two dissimilBr substances. This 
copper- oxide variety consists cjf copper 
diskji, with a coating of oxide on one side, 
and lead washers to insure uniform pres^ 
sure over the entire surface of the copper 
oxide. In this Unit the rectifying action 
takes place in the copper disk bet’ween the 
disk surface and the copper oxide formed 
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on it by the heating proc^ 
ess to bo described. Eiieh 
rectifying element offers 
a high resistance to the 
flow of current in one di- 
rection and permits it to 
flow freely in the other. 

Thus, when allernating 
voltage is applied to the 
a.c, terminals of the unit 
current flows through it 
in only one direction, in 
the form of pulsating di- 
rect current. The input 
a.c. voltage should be two 
or three limes the desired 
d,c. output because of the 
voltage drop in the rec- 
tifier. 

Tlie unit illustrated in 
the photos and diagram. 

Fig. fit supplies rectified 
d,c. current at 6 volts. 

This is the type of unit 
employed for the pur- 
poses previously men- 
tioned, and the hook-ups 
are given in Figs. 1, 2, 3 
and 4. A Thordarson tapped -type T-4701 
sLeptlown transformer, or a smaller trans- 
former that will supply tlie necessarj'^ 16 to 
18 volts a.c. may be used for the input. 
The secondary leads of T-4701 are so ar- 
ranged that they may be connected to sup- 
ply a number of dilTerent voltages as in- 
dicated in Fig. 1-A. 

The copper and lead dislts are made in 
the form of washers; 16 of each are re- 
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How to Install a Good Receiving Antenna 
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Stand- olT insulators, as directly as possible, 
A filtered variety of the inverted L an- 
tenna is shown in Fig, 10; this system is 
designed for use in noisy locations. Al- 
though it employs a transmission line, the 
antenna coupler is mounted on the flat- 
top supporting wire nearest the house end 
of the antenna instead of at the center of 
the flat -top as in the doublet systems pre- 
viously described. Available in kit form, 
this Altered all- wave antenna employs a 
special variety of set coupler to insure 
maximum efficiency at all frequencies or 
wave- bands. It is adjustable by means of 
two toggle switches on its top panel, as 

shown in the de- 
tailed sketch. 

For reception 
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By F. L, BRITTIN 
PART 111 

^WO, or three, 10- ft, lengths of ordinary 
^ copper drain pipe can be soldered to- 
gether to make an effective non-direction- 
al antenna of the vertical type shown in 
Fig, 9, Erected on a flat roof where it may 
be guyed properly, it has equal receiving 
ability in all horizontal directions from its 
vertical axis. This is an excellent antenna 
for the all-wave listener in locations free 
from man-made static interference, . 

A heavy box or wood block is used to 
support the pipe several inches above the 
rook It should rest directly on a porcelain 
insulator; if a suitable insulator is not 
available, use a heavy glass plate or an 
inverted porcelain bowd. Each guy wire 
should be broken in at least three places 
with 3-in, glass or porcelain strain insula- 
tors, Beginning 1 ft. from the pipe, space 
the remaining insulators about 3 ft, apart. 

The copper pipe now acts as an insulat- 
ed signal collector. The lead-in wire 
should be soldered securely to the bottom 
of the pipe and brought down to the set on 
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UJif^i Buitt-in gyna jui'r JTpjcfrtfr 
Otmlg^ll f0 M7ir tin OtfH&nd for a Con~ 
tain*r at Prepar Slyia anJ Propartia» to 
Hout^ tha ChasaiB and Matched Speaiter 
of thr ^‘BroumiwiS JSp*' ^*Atl Star** and 
Similar Popviar Short-Waife Kitr and dr-' 
CtiitM^ Qpenmf in C4abinvt tm for nn S by 
IS-ltu Pan*t 






LIVE TIftMtMALS 



UADWASiiER 
^ SCREW 



Lead W athoTM Cut 
from Toath-^Pawtf 
Tubes, Placed under 
Mounting Screurw at 
Porcelain Stand-Off 
Inatilatars, Prevent 
Crocking and Act as 
Lock Washers 



AboiiOf Protmctiva Caver wer 
Terminal ^trrp F repents 
Shocks and Short Cireuit; 
Bmiotir^ Stop Faint far Ro- 
tary Knobj Multi-Point 
Switches Rctraire AdditionaS 
Notches 
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Left, ffandy Radia- 
tion Indicator for 
Amateur Transmit- 
ter, Atmo for Nmatrol- 
ioing, as Very Sft,n/J' 
Current* Are tioted 
Easily by the Glow 
of the Miniature Fit~ 
ament in the tiarh- 
ened fnteriar of the 
Fibar T ube 
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Adjustable Meta\-Strfp 
Safety Stop far ftand 
Drill, Limit t ffolt to 
Depth Desired ond Also 
Prevents Damage to 
Parts M aunt ed inside 
Cba**j* When Drilling 
Hates far Additional Con- 
trois or TranfEorttifr* 



Anfenna-Contr af l/ n ft ^ cf* 6s 
^rrrul Eliminator, Antcn^n Tuner, 
BroadcaSt-ReceiOer WaVm Trap 
and Si atian-F rse-S pat Trap for 
Short- IVov* Copi^ffrler, When Con*j 
nested in Sequence Shown Above f 
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Two 

fastened to 
one is a clock disk 
and the other logs 
all important 
short - wa ve broad - 
casting stations. 
They help the 
short-wave lis- 
tener determine 
where a program 
is coming from, 
make calculation 
of time a matter o£ 
pleasant simplicity 
and show you 
when and whgt to 



mav^e placed on 
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globe; 



good size to fit 
adio cabinet, or it 
table near the set. 



Full -Range'" Test Oscillator Is Portable 



Aboifm, Campimted rujiwr UHth Camt- Aluminum Cfiat- 
MMMf Low«r Photom Shota Inttrument ArTangmmtnt 
an th^ ofirf Shimld^id 



A tuned- grid, plate-modulated circuit is 
used in this full-range test oscillator for 
service men* It has good stability over a 
wide range of voltage and climatic condi- 
tions. The output is modulated 50 per cent 
at 400 cycles* Two RCA 30 tubes are used, 
one as an r*f. oscillator and one as an a*f* 
modulator. Complete with one 22^ -volt 
B-battery and one 4^/i-volt C-battery in a 
black -finished aluminum case, this port- 
able unit weighs only five pounds. 






Super Tuner Has Cast -Aluminum Chassis 



This de luxe eight*tube superheterodyne 
tuner was designed and built by a me- 
chanical engineer whose hobby is home- 
made radio receivers. Unusually complete 
interstage shielding and rigid construction, 
resulting from the use of a cast- aluminum 
chassis, contribute largely to the electrical 
stability of the tuner and excellent noise- 
free reproduction from a separate audio 
amplifier. Separate power supplies are 
employed for the tuner and amplifier units. 
The tuner circuit consists of two tuned 
r.f. stages using type-5S tubes, a 57 modu- 
lator and oscillator, two 58 i,f. stages, 
followed by two 55*s in paraUel, connected 
"as a comt)ined second detector and first 
audio stage. This audio stage is coupled to 
a type -59 in the separate audio amplifier, 
^driviiig push-pull 245’s in the output. 
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Abaiftt Kent Vi^w of Chai~ 
£jj iJofTKnf 

undvr Ooftf; L-*ffy 
Tcrt OxtiVifJtflr Comp}*i* 



^fBliieprii^ts covering radio construction 
articles in past Issues can be obtained for 
25 cents each; when material lists are not 
included in the articles, these are available 



charge on receipt of postage. 













MODEL OF 



I_T OW did King Richiird, the “Lionhearl- 
^ ^ ed/* transport his brave knights and 
their military followers from England to 
the Holy Land* there to clash in battle 
with the infidel Saracens? How did Eng- 
lish armies reach the land of the Holy 
Grail? The building of this quaint ship 
model gives the answer — it represents a 
typical Crusaders^ warship — and provides 
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you with one of the most novel ship mod- 
els for your collect! on, 

Keel is firstn As shown in Fig. the keel, 
stem and sternpost form one continuously 
curved piece^ enabling you to cut the en- 
tire member from a single maple board, 
11^ in. longj 6 wide and im thick. 
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MA^IMUN 
WIDTH OF HULL 
IS 3?S'' 



FUIL LENGTH I :=z 

SCRATCH tS CtT^RCSENT 
DECK line I ^ 



cardboard templates are 
made to match the three 
hull sectionsi B and C* 
The half breadths, Fig. 2, 
show the outline of the 
main deck of the ship. 
Another cardboard pat- 
tern is now traced and 
cut to this outline and the 
curve is then transferred 
to the top side of the hull 
block. Only half the deck 
is shown in Fig. 2, the 
other half being an exact 
duplicate. This curve is 
likewise cut just a trifle 
larger and, when it is 
sawed thus, the block 
assumes the rough hull 
shape, Now w^e begin 
carving the hull. Section 
lines “A” “B” and 



At the forward end, the large knees, which 
support the forward castle fore and aft, 
are cut as a part of the same assembly, 
V cuts make these parts appear as sepa- 
rate units as in real shipbuilding practice. 
The side knees, forward, are cut from the 
waste of the same hardwood board. Fig. 1 
is drawm full size and transferred to the 
board with carbon paper. 

The hull proper is carved from a solid 
w'hite pine block, 10 in. long, 3^ in, wide 
and 3^ie in. thick. If stock of this thick- 
ness is not available, two pieces may be 
glued together with waterproof casein 
glue, along the centerline of the model. 
Now, using the cut-out, finished keel piece 
as a curve, a penciled mark is drawn on 
the side of the square block to indicate 
the curve of the hull, fore and aft, as it 
contacts the inside edge of the keel. It is 
best to saw the hull block just a little out- 
side of the mark and, later, to file and 
sandpaper the hull down to a close fit with 
the keel piece* Next, thin plywood or 
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are first drawn in their respective loca- 
tions on both sides of the block. A small 
spoke shave is used tp cut away the waste 
stock and to shape the hull to the rounded 
sections. The templates are used as guides. 
Do not attempt to cut down the hull at any 
one section to the finished size. Instead, it 
should be carved little by little at each 
point until nearly completed. The final 
smoothing is done with coarse and fine 
sandpaper, checking meanwhile wuth the 
keel piece to make sure of a perfect fit. 
Thus far, we have not cut down the top 
of the block to provide for the lower main 
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deck between the raised 
decks at the how and 
stern. Reference Ip Fig* 1 
shows how this is done* At 
this time also^ we noteh^| or 
rabbets the carved block to 
provide for the bulwarks, which are now 
made and glued into them* When the glue 
has dried, the hull and bulwarks on both 
sides are sanded to assure smooth joints* 
The keel piece is nailed and glued along 
the centerline of the blocks as in Fig. 1* 
There are no bulwarks on the forward 
deck, but bulwarks are fitted flush on top 
of the outside edges of the after deck. See 
Figs. 1 and 5, It may be necessary to steam 
these thin pieces just before they are ap- 
plied, to prevent breaking. The after ends 
of these bulwarks fit fiush against the 
sternpost; the forward ends are secured to 
bulwark posts on each side. These posts 
are made as detailed and doweled into the 
deck at the locations shown* Then, ^/fe-in* 
half-round moldings are fitted and, if de- 
sired, scratches are made in the decks and 



hull sides, Figs. 1 and 2, to simulate plank-- 
ing lines* A Vi-in* hole is also drilled in 
the main deck for the mast, care being 
taken that the hole is properly located and 
drilled at the correct **rake'^ toward the 
stern. The anchor bilt is merely a section 
of %-in. dowel with a cut-off pin passed 
through just under the top. It is glued in- 
to a hole in the forward deck and projects 
about Vi in. above the deck* In line with 
this, a M«-in. hawse hole is drilled through 
the stem, slanting downward as shown in 
Fig* 1. The rudder peg is set in the right 
side* 

Forward and stern castles are merely 
box-like units, made and fitted as in Figs. 
1 to 4 inclusive* They are glued and nailed 
in place, ^-in, vertical posts and cross 
beams being fitted to support their free 
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ends. Make the bitts 
at the base of the 
mast of the same 
stock, Figs, S and 9. 

The rudder and tiller 
are made as detailed 
in Fig. 5, hardwood being preferred. The 
single mast is 10 in. high above the deck^ 
{extra length being provided for sinking 
into its hole) and is V 4 in. dia* at the bot- 
tom, tapering to in, dia. at the top end* 
A is made as shown in the detail on 

the right of Fig. 7, and is fitted at the up* 
per end of the mast. The yard, Fig. S, may 
also be made at this time* but it is put in 
place when we “bend on” the sail. Four 
sets of Vio-in. thole pins are set in the bul- 
warks as shown. 

Painting is the next step. The outside of 
the hull* keel piece, castles and rudder are 
painted with walnut brown japan color* 
The insides of the bulwarks are the same. 
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The decks, mast and 
K I N&s aA6 yard arc first ' 'smu dged*’ 

wnth burnt umber, ap- 
plied irregularly with the fin- 
ger tip, and then arc given a 
coat of orange shellac, which Is 
later sanded to remove the 
gloss. If you prefer^ you may 
also paint the sail. Fig. 7, and the various 
flags and shields according to the color 
key given. 

The five tiny ladders, shown in Figs, 6 
and 9, are made of berry-box stock, steps 
being glued flush against the upright 
pieces* The grating, oars, anchor, spears 
and arrows, with racks, are shown In pro- 
portionate sizes and you should have no 
difficulty making and installing these in 
the places indicated* The two forward 
mast slays, the climbing rope and the 
shrouds of the standing rigging are triple- 
thickness (three strands) of No. 30 black 
linen thread, waxed before applying. All 
running rigging. Fig, 8, is the same in sin- 
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gle thickness. The blocks used are all of 
the standard ^-in. size obtainable from 
ship-model supply houses, which also 
stock the standard Vi -in* black deadeyes 
Used for the shrouds* The lanyards be- 
tween shroud deadeyes are No* 30 linen 
thread. The rudder, with tiller in place, 
is hung on the peg in the huU, a turn or 
two of thread at the end of the peg being 
used to hold the rudder from slipping off* 
As another safeguard against losing the 
rudder, the ancient sailors passed a loose 
thong from its forward edge to some tim- 
ber inside of the main deck bulwarks. 
This is represented by a length of double- 
strand No. 30 thread In the model. 

The ship itself is now complete but an 
attractive, safe base is stUl needed to dis- 
play and protect the model from damage. 
The exact type of base is optional. How- 
ever, the drawings show one style — with 
walnut baseboard — ^that is nicely adapted 
to the purpose* The brass pedestal can be 
had from model supply concerns* 



Auxiliary Weights Act as Formula 

In mixing photographic chemicals, con- 
siderable time can be saved by using a set 
of auxiliary lead weights. Such weights 
may be made up of ordinary sheet lead, 
each piece representing the exact weight 
of one chemical called for in the formula. 
They should be placed in a recessed hold- 
er to prevent the possibility of becoming 
disarranged, and Labeled as indicated. 
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Linoleiun Mat Catches Spilled 
Coal and Ashes 




Laid in Front of the Ptirnett, a Piece of Linetmum it 
Handy for Cotchinf Asthmm and Spilled Coat 

By cutting a piece of discarded linoleum 
to fit in front of the ash door of a furnace, 
you may eliminate frequent need of a 
broom for sweeping up broken coal or 
ashes that are accidentally spilled. By lift- 
ing the mat by the two hand holes cut 
at the ends, the contents may be quickly 
poured into the ash can. 



Rubber Hose Protects Thermometer 
against Breakage 

In storage houses* whore many ther- 
mometers must be used to record the tem- 
perature in various parts of the building, 
the instruments 
are often acciden- 
tally dropped and 
broken. To pre- 
vent repetition of 
such expensive 
accidents, a 
wholesale meat 
dealer had each 
thermometer in- 
serted into a 
length of rubber 
hose, cutting out 
the rubber at one 
side to allow easy 
reading. A small hole through the upper 
end of the hose permitted it to be suspend- 
ed from a hook on the wall. 
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^‘Fencc^ of Wire Solder Holds Small 
Parts on Stepladder 
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To prevent screws, nails and other small 
parts from rolling of? the troy of a atep- 
ledder, when assembling electrical fix- 
tures, one workman uses wire solder^ 
which he shapes into a ring as shown. 
Also, the wire may be bent or looped to 
hold the screwdriver, lamp bulbs or other 
tools and accessories. 



Improved Handle for Photographic Lamp 

Bushings in the handles of low-priced 
combination hand and tripod lamps, which 
are so popular with amateur photogra- 
phers, are apt to get loose after consider- 
able use and no longer hold the lamp 
firmly on the tripod. This trouble may be 

overcome by mak- 
ing a hardwood 
handle for the 
lamp with the end 
shaped to take a 
strong ferrule 
somewhat larger 
than the bushing. 
After the ferrule 
is driven on the 
handle a hole is 
drilled in the 
wood. This should 




be slightly smaller than the bushing, which 
is then driven into the hole. The ferrule 
keeps the wood from splitting, thereby al- 
lowing the bushing to be fitted much more 
lightly than is the case with a new lamp. — 
Guy A, Rafuse, Bridgewater, N. S., Can, 



Typewritten Lantern Slides 



Typewritten lantern slides can be made 
quickly from materials available in any 
home, using Cellophane and carbon paper. 
The latter will give a good deposit on the 







Cellophane. To get 
as heavy a deposit 
as possible, select 
a piece of new car- 
bon paper twice 
the size of the 
slide, fold it pig- 
ment side in, and 
slide the Cello- 
phane between the 
folds. Type on the paper, with the ribbon 



CEUOPHAKL 



removed from the machine for clearness. 



The Cellophane is then bound between 
two pieces of glass for protection. Colored 
Cellophane may be used for special efiects. 



Envelope on Calendar Saves 
Sheets for Reference 

In the home or 
office, records of 
temperature, rain- 
fall, etc,, are fre- 
quently kept on 
the calendar 
sheets. To pre- 
serve these where 
they will be avail- 
able when want- 
ed, fold back the 
gummed flap of an 
envelope and paste it against the back of 
the calendar, This will provide a conven- 
ient pocket into w^hich the sheets may be 
placed as they are removed. 



Bathing Suit Stored in Jar 

A successful method of storing a bathing 
suit for the winter is to first wash it thor- 
oughly and allow it to dry. Then place the 
suit in a fruit jar and sea! it lightly. Next 
season you will have a bathing suit free of 
moth holes without the odor of moth balls. 
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Toy Balloon and Flashlight 
Mak« Jack-o'-Lantern 

A safe and cheap jack-o’-lantern for 
Halloween night may be made from a toy 
rubber balloon, a pocket flashlight, and a 
sheet of wrapping paper. Roll the paper 

into a cone around 
the flashlight and 
fasten it with pa- 
per tape. Inflate 
the balloon to a 
siie which will al- 
low it to be forced 
snugly into the 
large end of the 
cone, and then paint fcaltires on it with 
black ink as shown. Flashing of the light 
causes the head to be illuminated with a 
ghostly glow* revealing the painted cari- 
cature on the balloon. 



Novel Spool Holder to Keep 
Thread Ends Handy 

To eliminate the 
usual inconven- 
ience of thumbing 
a spool to locate 
the thread end, one 
amateur crafts- 
man devised the 
spool rack shown. 

The novelty of the 
device is in the 
spool spindles, 
each of which is 
provided with a split top into which the 
thread end of the spool may be drawn, to 
keep it ready for instant use. 





WRAPPING paper. 



Instant Repair for Loose 
Attachment Plugs 



When the spring contacts of a wall out- 
let fail to hold the prongs of an attachment 
plug securely, cut two short pieces of wire 
solder and insert these through the holes 




of the prongs, as 
shown. When 
clinched with a 
pair of pliers, these 
improvised rivets 
will make the plug 
prongs fit snugly 
into the spring 
connections. 
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Toothed Scraper Smooths Edges 
of Turned Work 

Amateur woodworkers who have had 
difflculty in turning the edges of wood 
disks smooth along the end grain, even 
with a very sharp skew dujsel, 
that a toothed scrapor^Solves this problem 
nicely. Scrapers of this ti'pe have a series 
of parallel flutes ground into one surface. , 
When the scraper is beveled a series of 
teeth are formed. Though not a common 
tooh this type of scraper can be obtained 
from the larger tool-supply houses at 
nominal cost. In use, the tool rest of the 
lathe is set at center height and the scrap- 
er moved back and forth on it, in contact 
with the work as it rotates. 



Beveled Chopping Block Helps 
to Eliminate Accidents 





According to a 
Wisconsin wood- 
worker, kindling 
may be cut on a 
beveled block 
without danger of 
an injury from 
flying pieces or 
slivers. An ideal 
block for this pur- 
pose is a short 
piece sawed from 
the end ^ 
log Tvith one 
beveled as shown. 



leaving a projection 



on which to rest one end of the work. 



CTo keep starch from sticking, add a little 
paraffin to it 
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orate. The table has the characteristic 
concave feet» ornamented with the distinc- 
tive Phyfe leaf carving and, in other re- 
spec ts^ shows beyond a doubt that it is the 
work of this master cabinetmaker. 

Construction of the table may properly 
start with the top, which is best made of 
solid stock because of greater ease in fin- 
ishing the edges, although built-up stock 
with veneered edges, as is customary In 
production work, is feasible. Dimensions 
for the top and leaves are given in Figs. 1 
and 2. Mahogany was used almost exclu- 
sively by Phyfe and it Lg the wood used 
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jr^UNCAN PHYFE, who was Americans 
first designer and builder of furniture 
of meritj apparently was the only builder 
of early American furniture to develop a 
distinctive style by which his designs may 
be recognized easily. The drop-leaf table 
pictured, which Is owned by the Metropol- 
itan Museum of Art, but loaned to the 
New York State Historical Association at 
Ticonderoga, is considered one of his fin- 
est pieces, though far from his most elah- 



for this table. Phyfe is described as going 
down to the wharf whenever a shipload of 
Honduras mahogany logs arrived, to select 
the very finest figured material. The logs 
selected he had transported to his own 
yard w^here they were seasoned for a full 
year before the material was used. While 
such material is not procurable nowa- 
days, care should be taken to select well- 
matched, fine -figured pieces for the top 
and leaves. The latter have quarter-turn 
farmed ends but all edges arc left square 
with the exception of the hinged ones. A 
rule joint and long table hinges are used 
to fasten the leaves in place as shown in 
the detail of Fig. 1. The top frame on the 
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original labli? does not have a 
drawer^ but has falsa drawer 
fronts and pulls on each end. 
Though this simpUfias the con- 
struction somewhat* the drawing 
deviates from the original to the 
extent of induding a drawer, as 
sltowTi in Fig. S. 

Square corner blocks are joined 
to the side and front rails by 
means of mortise-and-lenon joints 
in iho original, thou gh dowel 
joints will serve. The corner 
blocks are made of solid stock and 
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carry a rosewood banding on one face of 
each as shown in Fig, 4. Screw pockets 
are cut in the long side rails and screw 
holes are cut in the short end ones to fas- 
ten the top in place^ The screws should be 
a louse ht in tlie holes to allow for expan- 
sion and contraction of the top* The long 
rails are set in* in from the face of the 
comer blocks to allow for housing the 
finger- joint brackets, which support the 
leaves* The spacer pieces^ drawer slides 
and bottom rails are shown in Fig* 3. 
Across the bottom, at the center, a piece 
of hardwood is mortised firmly to the bot- 
tom rails. Holes arc drilled in this piece 
to house the tenons on the four columns 



which form the pedestal. The drawer, 
showTi in Fig, 5, is made with the usual 
type of construction but with the addition 
of a slide groove cut into each side piece* 
Dovetail joints on the front corners are in 
keeping with the period. A piece of light- 
colored crotch mahogany should be select- 
ed carefully for the drawer front and the 
false front on the opposite end. 

The bracket assembly consists of the 
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Ma in. is left at each end of the joint to 
prevent binding. A long finishing nail 
or stiff piece of wire about Vin in. in 
diameter is used for the pin. A hole of 
the proper size should be drdledt pref- 
erably on a drill press, to assure accu- 
racy, before the pin is driven into place. 
To prevent the bracket from binding 
at the front, the edges are beveled off 
at an angle of 45“, A finger hole is also 
formed with a gouge at the bottom. To 
prevent the bracket from striking 
against the rail, which is directly back 
of the joint, the shoulders are beveled 
off from the inside with a sharp chisel. 
The inner corners of the bracket fin- 
gers are also rounded. Both glue and 
screws are used to fasten the fixed parts 
of the bracket assembly to the rail. 

The turned columns, four of which 
are required, are detailed in Fig. 6, 
Care must be taken to make these as 
nearly identical as possible. Use of a 
template of soft metal or thin wood is 

SClKWf «dchLT3 V 
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brackets, end blocks and triangular center 
piece, which are sawed from a single piece 
of stock. This should be cut long enough 
to allow for the finger joints, so that the 
grain will match the entire length. The 
lay-out of the finger joints is shown in Fig. 
7, The joints are carefully marked out 
with a knife point and cut so that they 
will fit together snugly. A clearance of 
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suggested. The top dowel of each leg 
should be sawed down through the center 
so that a wedge, as well as glue, may be 
used to fasten them securely in holes 
which are drilled in the piece at the bot- 
tom of the frame. This should be done on 
a drill press, if possible, so that they will 
be absolutely vertical. 

The pedestal block, shown in Fig, ID, is 
built up with thick veneers of mahogany 
over a soft*' wood core. After the glue is 
dry and the piece has been squared up, the 
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comer bevels should be marked out and 
cut. As the grain runs vertically and the 
span is 4 in., which, is quite a load for any 
but a large band saw, it is advisable to 
make the concave cuts on the four faces 
with a gouge. The concave surfaces are 
smoothed with a goosenecked scraper so 
that no sandpaper grit will be left in the 
wood to dull the carving gouge. X^aying 
out the flutes and cutting them is merely 
routine and should cause no trouble. To 
cover the end grain and finish the top of 
the pedestal block a ^/i- 
in. cap is used. Perhaps 
tlie easiest w^ay, though 
not entirely orthodox, to 
cut the small cove on the 
edges of this piece, is by 
the use of a small rat-tall 
file, followed by a bit of 
sandpaper wrapped over 
a piece of V4-in. dowel 
rod. 

Referring to the detail 
at the left side of Fig. 1, a 
full-size pattern of the 
concave foot should be 
made from the squared 
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detail, The stock should not be tapered 
until the dow'el holes, which fasten the 
feet to the pedestal block, have been drilled 
as it is difficult to hold the piece in a vise 
after it is tapered. A metal dowel jig, such 
as shown in the photo above Fig, 3, will be 
found convenient for drilling the dowel 
holes true, or an accurate wood jig may 
be made for the purpose. Drilling theni on 
the drill press is also a good method. 

There is little doubt that the carvings 
on the legs and columns of the original 
greatly enhance the beauty of the piece. 
However, poorly executed carvings can- 
not be considered an asset. For this rea- 
son. unless you are somew'hat adept at 
wood carving, it is suggested that you 
simply flute or reed the legs and leave the 
columns plain. Fig. 8 shows the conven- 
tionalized leaf design that Phyfe used on 
the feel. A full-size pattern should be 
worked out on stiH paper and the design 
transferred to the pieces by means of car- 



598 



por U L A R M i: C H A N I C S 




I 'holes- 



■4 FLUTtS 



HOLES 



nAH<WiAWT 



£FlOT£6 



covt 



■nAKOaWT 



bon paper. A flat pattern of tbe column 
carving is shown in Fig. 9. This pattern 
reaches halfway around the column and is 
transferred to the stock by the following 
method r One of the turned columns Is 
covered with a layer of slightly moistened 
tissue paper, cut into strips % in. wide, 
after which a layer of gummed paper 
about the same width is pasted over the 
tissue to form a layer just sufficiently 
thick to hold the shape of the turning. 
Then the design is worked out on the 
gummed paper form sifter which the form 
is split with a sharp knife and removed. 
The purpose of the tissue, of course, is to 
prevent the gummed paper from adhering 



to the wood. Carbon paper may now be 
wrapped around the column, the paper 
forms replaced and the pattern traced. 
Rubber bands are convenient for holding 
the form in place. The same form pattern 
can be used for the other three columns to 
produce an identical design on each. The 
carving on the columns is quite shallow 
but clean-cut and sharp. 

The brass^ claw-foot socket casters, 
lion-head pulls and leaf hinges can be ob- 
tained from supply houses handling an- 
tique-furniture fittings. The piece is fin- 
ished in a reddish, brown-mahogany color 
and rubbed to a dull sheen with pumice 
stone in the usual manner. 



Fence of Hairpins Improves Appearance of Model Kaihvay 




Nairpinm Inrwrtmd thrfuigh Thin Stripw Pra* 

vidm 4 Mifijattire Ftnc* Which Addm ta thm Apprftr^ 
of yotrr Modti Railway 



An effective method of adding to the 
realistic appearance of your model railway 
is to use this miniature ''^iron” fence. This 
is made of hairpins, which can be pur- 
chased for a few cents in sizes to suit the 
proportions of your model. The rails of 
the fence are thin strips of soft wood, pref- 
erably balsa, through which the pins are 
inserted. If balsa is used, two strips can 
be stacked and the pins pushed through 
them, after which the strips may be spaced 
and glued to posts. 



CThe use of shale, slate, soft limestone, 
and any other material that crumbles, sliv- 
ers, or peels off should be avoided as an 
aggregate m concrete. 
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Initial Your Playing Cards with This Process 




Placing your initials or monogram on 
the backs of playing cards, and printing 
small address labels and other forms, is 
done easily by a process wdiich produces 
results similar to lithographing or ofTset 
printing. The process consists of prepar- 
ing a gelatin -surfaced plate from which 
the impressions are taken in a manner 
similar to hectographing, the difTcrence 
being that any color of ink can be used* 
and the impressions are much sharfier. To 
make the plate^ out a 
sheet of thick glass to the 
exact size of a playing 
card, and give the surface 
a mat finish by grinding 
it with emery powder* 

Then fit it into a block of 
wood so that the glass is 
flush with the surface. 

Next, soak a sheet of gel- 
atin in cold water until it 
swells, after w^hich it is 
melted* Pour the gelatin 
over the surface of the 
glass and allow it to dry 
in a level, dust-free place* In the mean- 
time, the initials, or monogram, arc made 
on a small sheet of bond paper with a pen 
and a saturated solution of potassium bi- 
chromate in water, and allowed to dry* If 
the solution flows too freely, add several 
crumbs of gum arabic* If necessary, a 
pointed brush may be used to fill in parts 
of the lettering, With a soft sponge* gently 
wet the surface of the gelatin, sponge ofl 
the surplus water, and place the drawing 
face down on the plate, rubbing it into 
contact with the gelatin the same as with 
hectograph. After a minute, you can 
gently strip off the paper* Allow the gela- 
tin to dry in a bright light, and the plate 
is ready for use. The plate is sponged 
again, this time using equal parts of water 
and glycerin. The initials will refuse to 
accept the solution, while the remainder of 
the gelatin will swell. Wipe off the excess 
solution and iidc up the plate with a com- 
position roller, using a greasy ink of any 
color* Tt will “take” only over the initials, 
the remainder of the plate repelling the 
ink. If any should show on the plain gel- 
atin portions, they have not had enough 
water and glycerin. The actual printing 



operation consists of laying the back of a 
card on the inked plate, and then pressing 
it into firm contact with a roller. Glycerin 
and 'water must be added occasionally to 
keep the gelatin in its swelled condition. 



Heating Rooms with Gas Stove 

Many use the gas-stove oven as a source 
of heat on chilly mornings. To do a 
speedy and thorough job of warming a 
room in this way, a small electric fan may 
be placed on the oven door. This will draw 
warmth from the oven and drive it to the 
farthest comers of the room. Also, a fan 
placed to blow air across a steam or hot- 
water radiator helps distribute the heat* 
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eliminated by substituting a nut from the 
windshield of a car for the regular ad- 
justing nut. Many of these nuts are knurled* 
so that they are turned easily with the 
fingers^ and most of them wdl screw onto 
a carriage bolt^ which can be purchased to 
ht in the lathe bed and tailstock.^ — Frank 
Bentley, Missouri Valley, la. 



Plej'ing Cards Oeaned with Camphor 

When playing cards become soiled and 
sticky from much use, they can be re- 
newed to a considerable extent by clean- 
ing with spirits of camphor. This should 
be applied sparingly with a small piece of 
cotton* wiping each side of the card thor- 
oughly* Afterward, polish the cards with 
a wad of clean cotton or a soft doth* 



Diagonal Cuts to Center Lathe Work 
Made on Your Band Saw 






Uminf roor $atv to Cut Diagunalt in End of 

Work to Bo Turned in n Lath* 



Your band saw is convenient for mak- 
ing the diagonal cuts in the ends of work 
you are prGi>aring to turn between cen- 
ters on the lathe* Make a V-bloek of suit- 
able size and on the bottom of this piece 
attach two angles of light sheet iron 
spaced so that they will J^t snugly in the 
saw- table slot* A wide slot should be cut 
in the bottom of the block so that the 
horizontal legs of the angles come flush 
with the surface, Also* a pair of stop 
pieces* made of any scrap metal, should 
be provided to hook over the edge of the 
saw table so that the block will not be fed 
into the saw* In use, the work is pushed 
against the moving saw, then removed and 
given a half turn for the second cut* 



Windshield Nut Is Handy to Adjust 
Lathe Tail stock 



Difficulty some- 
times experienced 
in loosening and 
tightening the ad- 
justing nuts on the 
tadsTtocks of some 
small woodwork- 
ing lathes ^ay be 



Interesting Porch Light Made 
from a Wine Bottle 

Fitted in a wrought-iron or hammered* 
copper bracket, a colored wine bottle 
makes a very effective porch lamp* The 
bottom of the bottle is cut off about in. 
from the end* The squared diagram gives 
the profile of the pattern for the bracket* 
If soft copper is used, it will be a good 
idea to support the weight of the bottle 
and bulb with an angle bracket as shown 
in the lower detail. 
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adjustments. Hello! Now how 
does it sound? Fine, T had a poor 
battery connection.” Imagine the 
thrill of a two-way conversation 
with your friend after you have 
installed a couple of these phones. 

They operate on the same princi- 
ple as the standard instrument, 
with receiver, transmitter, signal 
bell, push button, receiver hook 
or switch lever and induction coil. 

Without the last, a fairly satisfac- 
tory instrument can be made, but 
as the coil makes the transmis-sion 
of voice so much more clear it is 
well worth while to include it. Over-all 
dimensions of this neat phone are given 
in Fig. 2. Before starting construction, 
study the assembly drawing given in Fig. 
1. Start with the box. Use ^-in. material 
for the back and on this build the cabinet 
of Vi -in, plywood. The location of various 
parts on the inside depends upon the 
equipment selected. It is well to install 
the bell first, then locate the wood block 
”A” just under it and about iVi in, from 
the left side. 

Next make the receiver hook "B” from 
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rnaac of '?|-ThTpl^ood ag<f car- 
ries the transmitter and push bu 
ton- However, you may find ' 
less complicated to mstall the 
push button on the left side of the 
box, particularly if you are not 
familiar with intricate wiring jobs. 
Now comes we installation of 
the transmitteiJ This is made up 
of a tr ansmj ttJT ^ dia- 

phragm* The buttons can be pur- 
chased from radio or electrical 
supply houses. In principle, the 
button is a shallow cup contain- 
ing carbon granules between two 
carbon disks. Vibrations of the 
diaphragm, caused by sound, ac- 
tuate one of the carbon disks, 
which exerts varying pressure on 
the granulated carbon. Greater 
pressure gives less electrical re- 
sistance and hence stronger cur- 
rent, and vice versa, thus causing 
a duplicate variation of the dia- 
phragm vibrations of the receiver 
at the other end of the line. A 
cross section of the transmitter 
assembly is shown in detail in 
Fig. 4. Note that there is a hub 
on the button which is set in a 
hole drilled in the cabinet door. 
This should be a snug fit so that 
the button is held rigidly, A 
spring-brass fork is bolted to the 
plywood door in such a manner 
that it exerts a slight outward 
pressure on the small knob, thus 
holding it against the diaphragm. 
Some transmitter buttons are 
equipped with a nut in place of 
the rounded knob. In that case, 
drill a hole m the center of the 
diaphragm, insert the screw and 
put the nut back again. Such as- 
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a strip of fairly heavy sheet brass. From 
the same material, cut three contact strips, 
“D” and and locate them so that 
when the hook is up it will contact "C” 
and *‘D,” and when the receiver is on the 
hook the latter will contact with **E," A 
light, coil tension spring, *T," keeps the 
hook up against and when the 
receiver is in Use. Bend a spring latch, 
from another strip of brass and in- 
jstall as shown* The cover of the box is 



sembly requires an electrical con- 
nection on the edge of the diaphragm, but 
in the original, the spring fork completes 
the electrical circuit. If a standard dia- 
phragm such as used in a telephone trans- 
mitter is not available, you can cut one 
from a photographers’ thin ferrotype plate* 
Care should be taken not to dent it, for 
efficiency is impaired if it is -not perfectly 
flat. It should be in. in diameter* Lac- 
quer should be scraped away at the con- 
nections if the diaphragm is used to com- 
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pkte the electrical circuit instead of a 
spring fork. The diaphragm is held be- 
tween a wooden ring and a cover 

disk "N.’* Note that the thickness of " 
should be slightly less than the heiglu of 
the knob, so that they will always be in 
contact. In Fig, 4 is shown the metliod 
of turning the cover disk on a lathe 
faceplate. White pine is recommended 
because this soft wood is close-grained 
and not likely to split. By drilling a 
small pilot hole in the wood v^hen fiist 
put on the lathe, it is possible to center 
the job properly when it is turned over 
for turning the other side. The hole in 
the cover disk should correspond 
to the small end of the mouthpiece used. 

As stated before^ an induction 
coil will greatly improve the effi- 
ciency of the instrument, and this 
will require a three-point switch. 

In the original job, a neat push 
button was installed just below 
the transmitter on the door of the 
box, and the contacts arranged as 
shown, but it may be found easier 
to build up a button switch on the 
side of the box. The importance 
of an induction coil has been not- 
ed, and if you are able to purchase 
a pair from an electrical supply 
house, by all means do so as it U 
a considerable job to wind one 
neatly. The primary coils are not 
so hard, but the fine wire of the secondary 
is like trying to wind a spool of thread. If 
you are obliged to do the job, however, 
insert the ends of a bundle of stovepipe 
wire, V 4 by 3^ in., in blocks of wood, 1 im 
square, as in Fig, 3, Wrap a sheet of paper 
around about four times and give it a coat 
of shellac. When dry, start winding the 
primary coil, leaving one end project 
through a hole in the wood block. This 
coil should be two layers of No. 20 s.c.c. 
copper wire, with a sheet of paper around 
each layer, and shellacked. The secondary 
is No. 34 silk-covered wire and is wound 
just like the primary except that it has 
twelve layers* Ends of the wires should 
be drawn through holes in the blocks, as 
shown. Cover the finished coil with two 
or three wrappings of paper and shellac to 
protect the wires. 

Wiring plans are shown in detail in 
Figs. 5 and 6. Use insulated wire cable 
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with all connections soldered. Some of the 
connections to transTnitter and push but- 
ton on the door can be soldered to the 
hinges, as shown* 



4[EnameIed tile may be cleaned with a 
cloth dampened with kerosene* 
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Too] for Removing Floor Boards 
with Mmiinum Damage 

Two pieces of heavy flat iron bent to the 
shape shown and bolted to a stout oak 
handle make an ideal tool to take up floor- 
ing with minimum damage^ After taking 
up a couple of the boards at one side of 
the floor, the lower end of the tool is 
placed so that it straddles a joist and is 
then used as a pry as shown. — True Park- 
er, Homer, Ga. 



Belt Wedge Prevents Accidents 
with Sewing Machine 




Small children often have their fingers 
injured by playing with the treadle and 

drive wheel of a 
sewing machine. 
If a clothespin is 
tapered at the end 
to wedge in the 
bell hole of the 
machine table, it 
will serve as a 
brake, by pressing 
the belt against 
the side of the 
hole, so that the 
treadle or wheel 
cannot be operat- 
ed by the child. 



“Cellophane” Ribbon Used as Photo 
Corners 

Short pieces of Cellophane ribbont which 
can be had in many colors and combina- 



tions, make suitable 
snapshots in albums, 
one comer of the 
photograph, and 
bend the surplus 
under the back. 
Fasten the comers 
in the album with 
glue, paste or ce- 
ment, The snap- 
shots can be re- 
moved by raising 
them up in the 
center. 



corners for mounting 
Place each piece over 




“Scotty” Book Ends Make 
Ideal Gifts 

These book ends, which are sawed eas- 
ily from pieces of fairly heavy sheet brass 
or copjjer, are especially attractive for 
gifts or prizes at card parties,. Make a 
full -size pattern on cardboard from the 
squared drawing and cut it out with a 
sharp knife. Then transfer the design to 
the metal with a scriber or other sharp 
object such as a large darning needle. 
After cutting to shape, smooth the edges 
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of the metal with a file and emery paper. 
For final finish, the metal may be buffed 
and coated with clear metal lacquer or 
you can use colored enamel. 
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Steering Wheels for Models Are Made Easily 
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You can make realistic steering wheels 
for models by using simple hand tools. 
First get a dowel of a size equal to the di- 
ameter desired for the finished wheel. 



Then drill holes, equally spaced, near the 
end for the spokes as in Step 1. Now, drill 
a small hole in the end of the dowel for 
the wheel shaft, after which a larger drill 
is used to remove excess stock between 
the center and the rim of the wheel, Step 
2. As indicated in Step 3, the wire spokes 
and shaft are inserted and soldered to- 
gether at the center, after which the wheel 



is sawed off the end of the dowel as in 
Step 4, A fine saw is used for this purpose 
to prevent roughing the rim unnecessarily, 
thus reducing the work of smoothing the 
wheel. The ends of the spokes projecting 
from the rtm are enlarged with solder and 
then shaped with a file to form handles. 
Sanding and painting complete the joh. 



Large Fishhooks Used to Suspend Pictures from Molding 



In emergencies, fishhooks can be sub- 
stituted for ordinary picture hangers when 
suspending frames from moldings and 
other projections. As the points of the 
hooks imbed themselves in the upper edge 
of the molding, under the weight of the 
frame, they can be used in places where 
regular hangers would not hold, such as 
in paneling strips and other projections 
found in rooms not provided with regular 
picture molding. 



Secret Message on Paper 

Soak a sheet of white paper in water 
and lay it on a flat surface such as a piece 
of glass. Then put a dry sheet over this 
and write on the latter with a pencil, 
pressing hard so that the indentation will 
go through onto the wet sheet. When the 
writing is completed, remove the dry 
sheet. After the wet sheet has dried, all 
traces of writing will disappear, but will 
reappear when the sheet is again soaked. 
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CMART^ modem l&mp bases of elegant 
design^ which will go well with furni- 
ture of almost any type, will give a dis- 
tinctive touch to your living room. For 
color, you will find that they are especially 
charming if finished in white, with the 
lamp shades to match, in accordance with 
the present fad* 

The first base, shown in Figs. 1 to 4 in- 
clusive, is made up of three pieces, two 
disks turned as indicated and glued to- 
gether, and then fastened to a rectangular 



LAMP 



By DANIEL REYNOLDS 

support. The disks are 7*/^ in. in diameter 
and IV 4 in* thick. Each has four ^ 4 -in. 
steps recessed on one side and a center 
recess Ih^ In. in diameter. After two du- 
plicate disks have been turned, 
provision is made for accommo- 
dating lamp cord through the 
center. An easy way is to cut a 
groove diametrically across the 
flat side of each disk. When the 
grooves have been cut, the disks 
are glued and screwed together, 
taking care that the outside edges 
are flush and that the grooves line 
up to form a %-in. hole, The job 
of taking a light finishing cut, 
after the glue has dried thorough- 
ly, is next. To do this, you can 
mount the work between two 
disks turned to fit snugly in the 
largest recesses, or you can use 
two plugs, in. in diameter, as 
shown in Pig. 4, to fit the center 
recesses. With the latter arrange- 
ment only very light finishing cuts 
can be taken as it is easy tO' get 
the work off center. The assem- 
bly is mounted on a wood block 
% by 3% by in. in size. This 
is done with glue and screws, 
molding being carefully fitted 
with glue and brads to hide the 
joint. The hole for the wire is 
then continued through the base 
and out through the side, where a lamp- 
cord bushing prevents any tendency of the 
rough edges of the hole to chafe the cord 
insulation. A careful sanding followed by 
a coat of flat white paint prepares the base 
for the final finish. As this is one of the 
most important operations, it should be 
done carefully, A good grade of white 
enamel, either glossy or egg-shell finish, 
may be used. Or, if you prefer a very light 
gray shade instead of pure white, add a 
little black enamel, a drop at a time, until 
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the desired shade is obtained. The col- 
or should not he a decided gray* but 
should be just a shade off white. This is 
brushed on and* when dry^ it is nibbed 
down to get a finish that is free from 
brush marks, using powdered pumice 
stone and water* and then rottenstone 
and oil. A piece of felt is used for rub- 
bing. Special care should be 
taken to avoid cutting the 
paint film at the edges. 

The second type of base is 
shown in Fig. 5. It has a reed- 
ed standard, strips of V 4 -in. 
half-round molding being 
glued and bradded lengthwise 
on the surface as shown. If 
you have the proper equip- 
ment* the reeding may be cut 
directly into the standard. 

The core is turned first* a 
short tenon being left on one 
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end to facilitate assembly to the base. Before 
removing the work from the Lathe, the molding 
strips are glued and bradded to the outside of 
the core as shown in Fig. 7, after which the 
waste stock at the ends is cut off. The lathe 
should be run at high speed for cutting off the 
ends and a light cut should be taken. The base 
is turned next, to the dimensions given in the 
drawing. This work is entirely a faceplate job. 
Next* the cap for the top of the standard is 
turned, after which the parts of the base are as- 
sembled. When the glue has set* any surplus is 
carefully trimmed away and the entire piece 
sanded. If there arc any places to be filled with 
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plaMlc filler, this should be done 
now» The hole for the cord is 
drilled through the center. The 
wire enters at the side of the base, 
and a bushing is screwed in place 
before painting. 

The third base, shown in Figs. 6 
and S, is intended for a dressing 
table. Its mirrored sides reflect 
light and make it very attractive. 

The base and standard are 
detailed in Fig. 6, The ® 
square, hollow standard is 
built up and is mounted on 
a base in a manner similar 
to that of the other lamps. 

When assembled, the base 
is carefully sanded and the 
mirrar strips are applied. 

These strips may run ver- 
tically or horizontally, and may be held in 
place with rubber cement and bank pins. 
If you do not desire the use of pins, press 
the mirrors hrmly into a layer of glass or 
iron cement, previously applied to the 
standard. The mirror and reeded bases 
should have a push- through socket. Avoid 
pull -'Chain sockets as a small lamp is not 
heavy enough to remain upright. 

After a ^-in. brass nipple has been 
screwed into the hole at the top of the fin- 
ished lamp base, you are ready to do the 
wiring. A horizontal hole m the bottom 
member breaks into the vertical hole 
through the center. Fig, 3 shoivs how the 
lamp cord is first slipped through the hole 
in the bottom member, is pulled out under 
the base and is then pushed through the 
vertical hole. After making the connec- 
tions to the socket, turn the latter in coun- 
ter-clockwise direction a number of times; 



then screw it on the nipple the 
same number of turns, after which 
it is locked on the nipple. This 
method prevents the cord from 
being twisted inside the standard, 
w'hich tends to pull the wire away 
from the connections in the sock- 
et, possibly causing a short circuit. 
After the wiring has been com- 
pleted, the underside of the lamp 
base is covered with felt in order 
to avoid marring finished surfaces 
on which the lamp is to be set It 
is an easy matter to glue the felt 
on and, after the glue has dried, 
to cut away the surplus with a 
jv sharp knife as shown in Fig. 9, 

Shades for these lamps may be 
made or purchased. Attractive 
shades can be made by stretching 
silk, parchment or colored Cello- 
phane over wire frames. These 
are easy to make if some method 
is improvised to roll the wire rims 



to the proper shape, after which the cross 
and support wires are soldered to them. 
Or, the frames can be purchased cheaply 
in most large department stores. 



C[Coal tar stains paint, and therefore it is 
necessary to insulate it with shellac; re- 
move as much of the tar as possible by 
scraping and apply a thin coat of shellac- 
Paint will adhere to the shellac, and the 
stain will not penetrate. 
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“Rollicking Rufus” Will Dance Amusing Jigs 
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Suspended from a curved 
length of heavy piano irvirc^ this 
little manikin will cut amusing 
capers when the supporting wire 
is agitated. The base is of 
wood, and the springboard 
should he of 14 -im ma pi e or 
other hardwood, A screw draw- 
er pull permits adjustment of 
tile rigidity of the springboard. 
Washers should be put above 






and below the board. The figure is carved 
from soft pine, Si^es of the legs and arms, 
W'hich are pivoted loosely to the body, are 
given in the squared drawing. Note that 
a thin strip of lead is fastened to the un- 
derside of the feet to bring them down 
with a “snap” on the springboard, A good 
paint job makes the figure look quite real- 
istic. Tw'o coats are advisable, one in flat 
white or gray painty and the second in the 
finished color. Flesh tint for the face and 
hands can he made by mixing a very small 
amount of red and orange with white. The 
base should be gray or black and the 
springboard should be varnished a natural 
color. When the paint is dry^ sandpaper 
the joints smooth where they rub together 
and wax them to reduce friction. 



Vacuum-Clean Your Hot-Air 
Furnace Pipes 

DrapeSt decorations and other things in 
the hot-air heated home stay clean longer 
if the air pipes of the furnace are cleaned 
at least once a year with a vacuum clean- 
er, Using the long hose and narrow nozzle^ 
the hot-air pipes can be cleaned quite a 
distance down from each register. In a 
simOar way» the cold-air intake can be 
cleaned. Of course, a thorough job re- 
quires getting into the furnace end of the 
pipes. If insulation on the pipes does not 
make this too difficult, it is worth while. 
However^ most of the dirt will he found 
rather near to the registers where St is 
easy to reach. — C. F, Packer, Chicago, 
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Paper Plate Serves as Reflector 
for Photo- Flood Lamp 

In an emergency a paper plate will 
serve nicely as a reflector for photo-flood 
lamps. The plate is cut from one edge to 
the center, after which the edges of the 
cut are overlapped and glued to give the 
plate a modified cone shape. Cutting a 
hole at the apex of the cone to take a lamp 
socket, completes the job. 



Rubber Band around Oilstone 
Prevents Breakage 

By cutting a wide rubber band from an 
old inner tube, and snapping this around 
an oilstone as shown, the latter will be 

protected from 
breakage if acci- 
dentally dropped 
against other 
tools. Also, the 
portion of the 
rubber projecting 
above the surface 
of the stone will 
serve to retain oil 
or water used in 
sharpening tools* 



Keeping Handle of Soldering Iron 
Cool with Bottle Caps 

By slipping a 
number of bottle 
caps on the shank 
of a soldering iron, 
so much heat will 
be radiated that 
the handle will be 
kept comfortably 
cool and will not 
be charred. The 
caps should be 
drilled for a snug 
fit on the shank 
and they should 
be placed in pairs 
with their backs together as shown in the 
drawing.— A. H. Waychoff, Tempe, Ariz* 



Lathe Turnings of Small Diameter 
Smoothed with a Plane 

As an aid to prevent long, small -diam- 
eter lathe turnings from "whipping” when 

shaping the cen- 
ter section of the 
piece, a small 
block plane can 
be used as shown. 
The plane blade 
should be razor 
sharp and the 
heel of the plane 
should be held on 
the tool rest in or- 
der to cut the rotating stock at a slight 
angle. — Ray J* Marran, Kansas City, Mo. 



Piece of Inner Tube Protects Teeth 
of Circular Saw 

When circular-saw or dado-ctitter 
blades are laid aside for some time, they 
should be protected by covering the teeth 
in order to pre- 
vent their dulling 
or rusting. A good 
way to do this is 
to stretch a wide 
rubber band over 
the teeth* A band 
of the right size 
for this purpose 
can be cut from 
an old inner tube. 











of the most important considera- 
tions in band-saw work is side pres- 
sure, There is always a certain amounl of 
play in a band-saw blade^ which if im- 
guided, weaves from one side of the saw 
kerf to the other. This is overcome by ex- 
erting a ver^^ light side pressure against 
the work as shown in Figs, 1 and 2, Side 
pressure can be applied effectively when 
making ripping cuts. In this case, the pivot 
point is best restricted to a single contact, 
such as the knuckle of the thumb or one 
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that is not parallel with the table. 
Tlae remedy is quite simple — a 
stone applied lightly to the lead- 
ing edgCj as in Fig, removes the 
burr and permits straight track- 
ing. A slight touch is all that is 
necessary to remove the burr. 
When a hand saw is fitted with a 
ripping fence, this 
honing should be 
done as the fixed 
fence is practically 
useless if the blade 
has the slightest 
tendency to *‘lead” to 
one side. 



Square 



lead 

Side 



or two fingers, Fig. 3. 

This pivot should be 
directly in line with 
the teeth of the blade. 

Few workers make 
proper use of turning 
holes, Fig. 4. These 
should always be the 
initial job in cutting 
an intricate pattern, 
turning holes w-ill assure square 
comers in the w^ork while round 
holes are useful in shaping small 
curves to the exact line. Almost 
every band-saw blade will show 
a very fine wire edge as in Fig. 
6. The result of this is a tend- 
ency for the blade to cut a line 
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Cleaning Sink Drains 




OU Piact tJ Chain tJt*d to CUan Oat Drain Prpe» 
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In my home the drain pipe from the sink 
runs horizontally underneath the floor to 
the soil pipe. Due to this level position of 
the pipe, it filled with sediment so that 
water would hardly pass through it* As 
the usual methods of cleaning sink drains 
did not work efTectively on this installa- 
tion and I did not wish to tear up part of 
the floor, the following method was used: 
A small piece of cork was fastened to one 
end of a stout thread, the screen in the 
sink removed, and the cork placed in the 
mouth of the drain. The pink was then 
filled with water, which carried the cork 
and thread beyond the clean-out plug In 
the trap under the floor^ after which the 
water was shut off and the plug removed* 
After '*fishing” around a bit, I found the 
thread. A piece of heavy cord was tied to 
the end of this and carefully pulled back 
through the pipe to the sink* Then a piece 
of %-in* rope was tied to the cord and 
pulled back to the trap, after which a 12- 
iiu length of pump chain was tied to the 
rope* This was slowly pulled back and 
forth through the drain to clear it. — E. O. 
Blanchard, Wellington, Ohio. 



Kindling Sticks to Start Fires 
In Stoves and Furnaces 

To expedite starting a fire, the following 
safe product may be cast into molds, made 
by gouging channels in blocks of wood, 
and stored ready for use: Carefully melt 



ordinary rosin or pitch and add an equal 
weight of fine sawdust. The resinous mix- 
ture should be stirred to an even mass and 
then poured into the molds while hot. If 
the sawdust is coarse, the amount may be 
increased without sacrificing ease of light- 
ing. The kindling takes fire readily and 
produces a large flame. 



Soap-*Buhble Fountain Makes Beautiful 
Night Display 

Hundreds of soap bubbles floating up- 
ward into the night air, where they arc 
picked up by beams from hidden flood- 
lights, make a colorful display when this 
soap-bubble fountain is in action. The se- 
cret of the fountain is city gas flowing into 
cans or pails which contain a saturated 
solution of castile soap and water. To this 
is added glycerine equal to 5 per cent of 
the volume. The containers are assembled 
in a group, and the gas is led into them 
with an ordinary garden hose, the flow of 
gas being controlled by a valve. The flood - 
hghts are covered with colored Cellophane 
and are arranged to direct light on the 
bubbles as they rise from the cans. 
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Trash Chute to Basement Housed in Cabinet 
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The problem of disposing of sweepings 
and waste paper in the home is solved by 
a built-in cabinet, which conceals a chute 
through the floor to a trash box in the 
basement* The cabinet is built wherever 
convenient, and has two doors in the front 
as shown* The upper one is hinged to the 
underside of the cabinet top, and the low- 
er one is arranged to slide up and down. 

Workbench Scat Sioings Out 

If you find a regular stool inconvenient 
at your workbench, try this swinging seat, 
which can be pushed under the bench out 
of the way when not in use. Pipe and fit- 
tings are used in the con.struction and are 
assembled as shown, floor flanges being 
used as pivots on the floor and on the un- 
derside of the bench top. These flanges 
should be slightly larger than the pipe so 
that the ends of the latter fit loosely in 
them* 



C[To paint a monogram or other device 
on leather do not use oil paint, which will 
spread, but mix some coach colorj which 
is ground in japan or turpentine, and thin 
it with turpentine, adding a little carriage- 
finishing varnish as a binder. 



The sliding door is provided with a latch 
to hold it open. This is a length of brass 
tubing or iron rod pivoted to the back of 
the panel as shown. The tube is curved 
slightly so that pressure exerted by a flat 
spring, causes the low'cr end to slip over a 
crossbar to hold the door open when it is 
raised* The latch is released by a short 
handle which projects through the door. 
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Pouring Ammenfa Ahwo Eym LtifcJ 
Will AttoW thm FummM to Rijm Whmrm 
Thtjf Will Plot C«tiA< Irritaiion 

IF YOU want to know how 
everyday household neces- 
sities such as furniture polish 
and wax^ insecticides, cleaning 
preparations* etc-, are made, 
much can be learned by ex- 
perimenting with a bottle of 
ordinary ammonia. 

Strong ammonia, as sold at 
the drug store, should be used 
in all of the work described 
here. Ordinary household ammonia is too 
weak for most purposes, and besides it 
contains other chemicals added to make 
it more effective for cleaning purposes* 
The eviUsmelling fumes of ammonia are 
somewhat irritating and it should not be 
smelled to determine the strength of the 
solution. While handling ammonia, re- 
member that ammonia gas is lighter than 
air; therefore it is a good idea to hold the 
bottle above the level of the eyes while 
pouring* If this is done, the fumes will 
rise and cause little or no inconvenience* 



Metal polishes for use ort 
copper, brass, or nickel fre- 
quently contain a smallamount 
of ammonia because of its 
power to dissolve the oxide or 
rust coatings that form on their 
surfaces* To demonstrate this 
property, you may place a 
small amount of black copper 
oxide, which is the substance 
which forms on the surface of 
copper after it has been ex- 
posed to the weather, in the 
bottom of a test tube and cov" 
er it with ammonia solution 
about 1 in* deep* After shaking 
the tube, it should be noted 
that the colorless ammonia has 
changed to an intense azure 
blue color. This shows that the 
black copper oxide has been 
dissolved. For the experiment, 
the black oxide of copper may 
be obtained at the drug store if none is 
available from a wcather-blaekened cop- 
per utensil* 

A good metal polish in which advantage 
is taken of this property of ammonia, is 
made by mixing together kieselguhr, 2 
parts, strong ammonia solution, 1 part, de- 
natured alcohol, 1 part and sufficient wa- 
ter to make a thick creamy polish. See 
Fig. 1. If the polish is stored in a bottle or 
can, it should be shaken before using. To 
use the polish, pour a small amount of it 
on a soft cloth and rub the metal briskly. 
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After cleaning, the 
metal should be 
rubbed with an oily 
rag to prevent tar- 
nishing. There are 
many other materi- 
als that may be used 

in making metal polishes of this type. 
Jewelers' rouge, rottenstone, pumice or 
whiling may be substituted for the kiesel- 
guhr to produce a polish having just the 
right amount of “bite" for the metal to be 
pohshed. In making polishes, it is well to 
keep in mind that experience is the best 
teacher. Therefore, the amatCLU: chemist 
should not hesitate to try new combina- 
tions of constituents, which may produce 
a superior product. 

The proverbial fact that under ordinary 
conditions oil and water will not mix, may 
be contradicted by a simple experiment. 
To mineral oil, about 3 oi., or any other 
lightweight oil, add oleic add, about Va o^,, 
and stir. This may be obtained at any 
drug store, It is the same substance as is 
.sold as “red oil." Into a larger vessel pour 
an amount of water about equal in volume 
to the oil mixture. Into the water pour a 
few drops of strong ammonia solution. To 
produce an even mixture of the oil and 
water, pour the oil mixture into the water 
while stirring vigorously or using an egg 
beater- Almost instantly a thick w'hite 
creamy paste will be formed. This should 
be stirred until it is perfectly even and 
smooth. The process of doing this is illus- 
trated in Fig. 2. If you will feel the side of 
the container during the mixing, you uill 
find that it has become slightly warm due 



Si€ps in Preparing an Ftifrtififi'# Patiih 
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to the chemical reaction ivhich has taken 
place. Emulsions, as thick creamy mix- 
tures of this type are called, are used as 
furniture polishes, insecticides, orchard 
sprays, disinfectants, automobile polishes, 
hand cleaners and for hundreds of other 
preparations where the product must have 
both the properties of oil and of water. Of 
course, difierent kinds of oils or melted 
waxes are used in the manufacture of the 
differeut preparations. The more water 
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that is used in inakin^ the emulsion, the 
thinner will be the mixture. If just the 
correct amount of ammonia is added to 
the water the finished product will have 
no odor of this chemieah The exact amount 
can be found easily by experiment and 
will be found to vaiy depending upon the 
strength of the ammonia used. Similarly^ 
the amount of oleic acid added to the oil 



of oleic acid and ammonia may be in- 
creased as desired* 

To make a wax polish, melt beeswax^ 
carnauba wax, and paraffin together in 
proportions to suit, and add the oleic acid 
to the molten mixture. Care should be 
taken not to overheat the waxes* They 
should just lie melted* The water to 
which the ammonia is added should be 
heated to almost the boiling point and the 
hot molten waxes poured in while stirring. 
In making waxes, about three times as 
much w’aler as wax is generally used. 
However, this can be varied to suit, and 
here again the beginner should remember 
that frequently amateur chemists, while 
experimenting* discover litUe points which 
are of extreme importance in making 
preparations of this type* 
Many large, profitable 
businesses depend en- 
tirely upon the merit of 
formulas worked out by 
such simple experimental 
methods. 

A clear varnish, which 
may be diluted with wa- 
ter but dries waterproof, 
may be made by using 
linseed oil and oleic acid 
as the oil part of an 
emulsion, and proceed- 
ing as already explained* 
As in the other formulas, the experiment- 
er should try out small amounts until he 
has found a mixture that will give the re- 
sults desired. In following these meth- 
ods remember that if the waxes or oils 
used to make emulsions have to be melt- 
ed, the water- and- ammonia mixture must 
also be heated before it is mixed with the 
hot oils or waxes* If a preparation is 



Is best determined by practice in making 
up any particular mixture. If the emul- 
sion made as above is diluted with water 
and stirred, a thin milky solution will form 
because it is soluble in water* If mineral 
oil or cedar oil is used in making the emul- 
sion as above described the product will 
be a good oil furniture polish. It is ap- 
plied by rubbing on with a moist cloth 
dampened with the cream* This polish 
will also act as a cleaner at the same time 
it polishes because the ammonia and oleic 
acid combine chemically to form a soap* 
If a stronger cleaner is wanted the amoimt 



wanted for cleaning purposes, the amounts 
of ammonia and oleic acid should be in- 
creased to produce more soap. Also, mild 
abrasives such as chalk, diatomaceous 
earth, rottenstone or fine emery may be 
added if desired. 

Ammonia is also used m refrigerators. 
To show how this chemical produces cold, 
you can set a thin -Walled beaker of strong 
ammonia over a drop of water on a block 
of wood and blow through the solution 
with a piece of glass tubing* The tubing 
should be long and care should be taken 
not to suck any of the fumes into the 
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mouth. The long tube 
will make it possible to 
stand far enough away 
from the fumes to pre- 
vent their bothering 
your eyes. After blowing" 
through the solution for 
a few minuteSp the water 
under the beaker will be 
frozen solid and the block 
and beaker may be lifted 
together as shown in one 
of the illustrations. 

Another very striking 
method of showing the 
cooling effects of ammo- 
nia is to have some one 
hold two empty beakers. 
On Uie bottom of one of 
the beakers place about a 
V 4 -in. layer of dry sodi- 
um carbonate of the 
grade used by photogra- 
phers, Into the other 
place a similar amount of 
ammonium nitrate or 
ammonium chloride. This 
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done, pour water, about 1 
oz,, into each beaker. The 
person holding the beakers 
will very quickly note that 
the one which contains the ammonium 
compound gets very cold and the other 
very hot as indicated in Fig, 3, 

Water running up hill is unusual^ but 
the impossible again can be accom- 
plished with this unusual chemical. Fig. 
4 shows a 2 -ft. length of glass tubing, 
one end of which is drawn out to a 
small jet. When the tube is HUed with 
ammonia gas with its large end corked 
and the other end immersed under 
water, the trick of water running up hill 
wlU be accomplished. As ammonia gas 
is colorless not enough of it will escape 
through the small opening to make its 
smell noticeable, and therefore the real 
reason for this apparent defiance to the 
law of gravity cannot be guessed. When 
the tube is set in the water the water 
slowly rises almost to the top of the 
tube. The ammonia is greedily absorbed 
fay water. Therefore a vacuum is cre- 
ated which sucks the water into the 
lube. Usually 1 gal. of water can ab- 
sorb over 700 gal, of ammonia gas. 
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Wooden Tongs to Handle Hot Clothes 
Prevent Burned Fingers 
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Hardutami Tan^t PrtVejit Buming the HondM J^hen 
Removing Hot Clothes from WashboHer 



For lifting hot clothes from a wash- 
boiler, or for feeding them into a wringerj 
these wooden tongs will save much time 
and eliminate burned fingers. They are 
made from a piece of hardwood, which is 
cut to the shape shown with a scroll saw, 
A bolt through the tongs at the point in- 
dicated will prevent splitting, 



Electric Pencil Records Data 
on Photo Films 

With this electric pencil, data arc 
corded on an undeveloped film without the 
mess and bother of chemical inks. The 
recording is done as an actual part of the 



photo by a tiny light 




beam that exposes 
the portion of the 
film on w^hich the 
writing is done* 
The barrel of the 
pencil is a % by 4- 
in. tube with wood 
disks fitted snugly 
Into the ends, one 
disk carrying a 
socket with G-voIt 
lamp, which is 
wired to a fiash- 
light battery or toy 
transformer* Over 
the lamp end of 
the pencil, a cone 



is fitted lightly. This has a small hole at 
Iho apex through which light shines to ex- 
pose the film. — D. J. Egan, Paterson, N. J. 



Cabinet Locks Make Windows 
Burglar Proof 

By installing small cabinet locks, of the 
type shown, in your windows, you can 
leave them partly raised for ventilation 
without any fear 
of a burglar en- 
tering through 
them. These locks 
can be purchased 
for ten or fifteen 
cents each, and 
one is installed in 
each sash* Small 
recesses to take 
the lock plungers 
are cut in each 
window casing, 
spacing them according to the heights to 
which you wish the window raised. — Jas. 
Gibson, Columbus, Ohio. 



Stop Gauge for Your Circular Saw 

A simple stop gauge for your circular 
saw is made by cutting a slot in a piece of 
hardwood along which an adjustable block 
can be moved* The slot should extend just 
high enough above the metal gauge to per- 
mit turning the wing nut on the bolt by 
w^hich the stop block is secured. A gauge 
of this type will be found accurate and it 
is easily adjusted. 
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Spring Drawer Stop That Can Be 
* Released in a Moment 

Pivoted to the inner side of a drawer as 
shown, this plywood stop can be held 
down with the fingers when it is necessary 
to remove the drawer- Fasten the stop to 
the side of the drawer so that a portion of 
it projects above the upper edge. Then 
bend a piece of piano wire so that there is 
a small loop at one end and another in the 
center. The end loop passes around a 
small screw driven into the lower front 
comer of the stop^ while the center loop 
encircles a screw that serves as a peg to 
limit travel of the stop. The other end of 
the wire presses against the drawer. 



C[ Brown stain on teacups can be removed 
with a solution of salt and vinegar. 
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Make Your Own Shop Equipment 



DRILL PRESS — S95: Pt|Mf «buck 

and bnlJ'bvarinf 34 Ut. bigb — 

BELT SANDER— 579: Kmvy-duty typ«. Ahtlo- 
irOn Framework and A 5 tiy 45-ln, belt — ^25c. 

VERTICAL SPINDLE SANDER — 5€0: Fine for 
curved surfacfK. Table IQ by 17 io,^— ZSc, 



Alt erx b/ucpr^rtle tinted above tvilf be to 

you prepaid upon receipt of fl.00» or rep 4 rateFy 
for 25e mach^ Alto 13 cont* for OUr booklet 

*'1Vibat <o Makm^*^ which fiete Aundredc of other 
bfumprintm /or practical cro/tsmen, Thmmm include 
piano for homm impraVementf furnituref noVel'^ 
tfee, foyjj boat«j model# , oatdogr tporttf and 
many other miteellanoout tubitett. 



Whether yon lOant a high-^ejaea cabinet 
workbench, a aturdy band auoif a he:aOy-'duty 
driii prttt or other eavipment for your Ufork- 
whopt >v« have blueprrnt# that tvill enable 
yoit to build three yowreef/, 

CABINET BENCH— asSi Nearly 4 ft, loni. 
27 in, wide, as in, birh. drawer# — £5c. 

22-IN, SCROLL SAW— 771 1 Pit»e fillinfi and 
hardwood, Haa ■« wing -mac bine drive — 2Sc. 

12'IN. band SAW^— SS6: Smooth running 

and eturdy. Cute 2-lci. atock eaelJy — 2Sc. 



ia-Tn, ti4dii:i rtiii*— 130 




r>UILT with a sturdy angle-iron frame 
^ and a laminated hardwood top this 
motor- driven saw gives you ample capac- 
ity for crosscutting and ripping wide 
boards. The large table is stationary, A 
novel device for raising and lowering the 
saw makes it possible to cut to any desired 
depth within the limits of the saw blade. 

The four legs are cut from Hi* 
in. angle iron, the top rails from U 
1^^-in. angle iron and the middle / 
stretchers from channel iron, 4 in* j 

wide. Fig. 6 gives you the loca- 
tion of the holes to be 

drilled in each leg* These holes 
are in the same position on both ' 
faces of the angle* The location '4jB ^ 
of the holes through the ends of j 

the rails and stretchers is laid out iiii ^|R 
from those already drilled in the 
legs. With all holes drilled — 
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you can set up tho frame by joining the 
legs to the channel -iron stretchers with 
stove bolts, the nuts drawn do^vn 
on lock washers* The top rails are mi- 
tered at the ends as in Pig, 5, With the 
frame set up, drill a line of small holes, 
spaced 8 in. apart, through the top of the 
upper angle- iron rails to take screws 
driven into the top* If the machine is to 
be taken about to the job or operated on 
an uneven floor, saw one of the front legs 
about 1 in. short, cut two ^G-in. slots in a 
piece of Va by 1%-im flat iron and bolt it 
to the leg as in Fig. 5* This wiU give you 
an adjustment to take care of any uneven- 
ness in the floor. 



The top thickness is given a.s in* inil 
tills may be lib in* to allow a greater range 
of adjustment on the dado and molding 
heads. To build up the top of iVa-in. stock 
rip six 2lr4 by 38- in. strips of hard maple 
and five strips of black walnut the same 
si;;e* Run a % by %-im rabbet on the edge 
of one of the maple strips. Lay out and 
drill %-in* holes for staggered 2- in* dowels 
as shown in Fig. 1* The table opening 
should be wide enough to take the length 
of the mgjjjiciel so that the saw will raise 
high enough ti give the full cutting ca- 
pacity of the blade. Cut the stock for the 
table top accordingly and assemble as in 
Fig. 1 yrlth waterproof casein glue in all 
Allow ample time to dry before you 
loo^n the clamps, To finish, first plane 
thef table crosswise to even up, then plane 
lengthwise with the jointe^i plane and 
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sandpaper on both sides to a unifoTm 
thickness. Square up to size^ plane all 
edges at right angles and be sure that the 
sides and ends are parallel. Apply two 
coats of white shellac to both sides and 
finish with wax. A ^-in. rabbet is cut 
around the top edge of the opening. In 
this you fit two steel plates, one 

slotted for the saw blade, the other with a 
wider slot for the dado and molding cut- 
ter, Fasten with short screws* The %-in* 
groove for the crosscut guide may be lo- 
cated on either side of the saw, or one on 
each side. 

Next you make up the base for the mo- 
tor and saw mandreL This is made 3-ply 



you are ready for the tilt- 
ing device shown in Figs, 
4, 6 and 7, It is important 
that the vertical shaft has 
no end play. Set the ta- 
ble on the frame, aline it 
with the saw blade, place strips of thin 
felt between the table and the frame, and 
fasten the table in place with screws. 

Fig. 3 details the ripping fence and Fig, 2 
the crosscut guide* Both sides of the fence 
should be finished true throughout the 
length. The wood is then sanded smooth, 
shellacked two coats and waxed Two 1\^- 
in. shaft collars are placed tight against 
the bearings on the shaft supporting the 
motor base. All bolts, including those on 
the split bearings, are then drawn tight. 
The motor and saw-mandrel mounting, as 
shown in the drawings, is correct for mo- 
tors that run in anti-clockwise direction as 
you are facing the pulley. If your motor 
runs in clockwise direction, it should be 
turned end for end so that the pulley and 
belt are on the opposite side, or the belt 
may be crossed 
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of %-in. hardwood. The exact size of the 
base depends on the type of motor and saw 
mandrel you use. The forward end of the 
base is beveled for the mandrel which is 
usually fastened with bolts or heavy 
screws. As you will see from Figs. 3 and 6 
the base is pivoted on a IV^-In* steel shaft 
supported in two split bearings bolted to 
the back legs. The base is attached to the 
supporting shaft with %-in* U-bolts, or 
you can use two additional split bearings 
for this purpose. The motor is bolted in 
place with a h^-iiu V-belt running over a 
2-in. diameter V-pulley on the mandrel 
and a 5-in* V-pulley on the motor. These 
pulleys will give proper saw speed with 
the motor turning 1,750 r.p.m* This done, 
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Drop-Side Lathe Box Needs No Dustpan 




Sid* of Lath* Scrap Bcx Prep* Pawn So That Saui- 
durt and Shavinfi Can Be Swept into tt 



To save time in hunting up a dustpan^ 
when cleaning up around the lathe, one 
woodworker designed a lathe scrap box 
with a drop side. The top edge of this side 
is beveled to fit snugly against the floor 
and the scattered saw^dust and shavings 
may be swept quickly into the container. 



“Paddle-Wheel” Sign Made 
from Junk Parts 

Here is an unusual revolving display 
sign that attracts tho eye by its odd move- 




C/miduitl ConjlnretiDn thm Ly* to Thio Ra-' 

tatinf Sign, Which i* Driown by an Electric Motor 



ment and construction. It was built en- 
tirely from junk parts and therefore its 
cost was negligible. The sign is kept in 
motion by a electric motor hooked 

up to the gears of an old washing machine^ 
which steps down the speed so that the 
sign turns slowdy. Buggy wheels support 
the “paddle-wheel” blades of the sign, 
which were made of galvanized iron, and 
were hung on rods bolted to the rim of the 
wheels. These blades, with their adver- 
tising message, remain in a vertical posi- 
tion as the sign turns, and the sign can be 
read from^either direction, the blades be- 
ing lettered on both sides. 



Funnel In Pail IWakcs PouHrj-' 

Feed Cooker 

To cook poultry 
mash quickly 
without burning it, 
place two sticks 
across the bottom 
of a pail, set an in- 
verted funnel up- 
on these and pour 
the grain around 
it, leaving about 1 
in. of the spout 
projecting. Now 
pour water over 
the mash until it 
appears in the funnel spout, place it upon 
the stove and allow it to boil. Hot water 
will be ejected in spurts from the funnel 
and will cook the mash in a short time. 



Coll Spring in Water Fan Helps 
to Clean Artists’ Brushes 

Soldered to the bottom of a water pan, 
a coil spring, of the type shown, will be 
found handy by 
artists to clean 
brushes when do- 
ing water-color 
w^ork. The brush 
is dipped into the 
water inside the 
spring, after which 
the bristles are 
wiped off in the 
top coil. — Walter 
Newhon, West Ha- 
ven, Conn, 
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Marking Turned Work Parallel to Its Axis 




Turn*il 

in y«xrr l^athv tor stating 



To accurately mark work held between 
centers in your wood-turning lathe, for 
dividing it into horizontal divisions as in 
fluting or reeding, ium a short piece of 
wood to the same diameter as the open- 
ing in the tool-post holder. Near the up- 
per end of this piece, drill a hole to take 
a lead pencil, end a second, smaller hole 
in the end for a thumbscrew that will 
serve to lock the pencil in position. In use, 
insert the tool into the holder, adjust it 



for height and then slide the holder along 
the lathe bed to make horizontal lines on 
the work, or lock the holder in place and 
turn the lathe by hand to mark lines 
around the work. 



Crossbar at Upper End of Ladder Increases Its Usefulness 



A ladder can be improved by drilling a 
or 1-in, hole through each side near the 
upper end. Then you can insert a pipe or 
broomstick to bridge openings such as 
doors and windows when working over 
them. A couple of hooks, made of ^-in. 
iron rod, may be substituted for the pipe 
so that the ladder can be fastened to the 
ridge of a roof when repairing it. Also, 
the hooks may be useful to hold the lad- 
der on a gutter as shown in the lower de- 
tail, when there is a tendency for the lad- 
der to slip sideways* 



Improving Wtndoiv Slreamers 

Sign painters who do large lettering on 
window streamers or other material where 
light shines through from the rear, are 
often troubled by having brush marks 
show badly, no matter how carefully the 
work is done* To remedy this, pat the let- 
tering with sponge rubber. This removes 
the brush marks and gives a stippled effect. 




Improving Your Ladder far Uae in Fr^nt at Wi^- 
dviVt, Doors and Other Opettinga and Roofs 
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l^/JETAL finishing pl^iys an important 
part in ehtip work, and is essential 
not only to enhance the beauty of the 
project hut also to protect the finished 
work against tarnish and corrosion. Many 
different methods are used, all aiming at 
two important changes in the metal — its 
surface texture and its color, To these 
two might be added a third’ — the final 
process of applying protective coatings^ 
Texture is achieved largely by mechan- 
ical treatment. Some of the more common 
surfaces are shown in Fig. 2, Of these* the 
polished surface is perhaps the most pop- 
ular. This finUh is well understood by the 
average craftsman. In the case of rough 
castings, it includes ihe initial stages of 
grinding with abrasi%'e wheeLs to remove 
prominent particles of metal. The surface 
is then successively treated with finer and 
finer cutting materials until the final pol- 
ish is obtained. For average shop work, a 
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good polish on sheet-metnl pro}ect.'5 is obtained by successive 
applications of sled wool, pumice stone mid raUenstone^ 
shown in Figs, 4 and 5, The hnal polish is not permanent. For 
a protective coating, articles which are not to be handled un- 
duly should be lacquered with clear lacquer as in Fig, G, Arti- 
cles that ai’e to be handled should be waxed und for this pur- 
pose, beeswax is commonly used. The work is gently warmed 
and then waxed, allowed to cool, and again briskly rubbed wnth 
a soft rag muisLcncd with turpentine and wax. 

Many accessories are used in obtaining the polished surface, 
notably wile scratch brushes and cloth and leather wheels. 
The hand scratch brush, Fig, 7, is common shop equipment, 

and is Useful in initial stages of polishing 
on the Imhe* Power- driven wdre brushes 
of various kinds are extensively used, 
Clolh wheels or rnops consist of disks of 
caliccs, Hneiit swansdown, etc,, stitched cir- 
cularly. and procurable in diameters from 
1 to 13 in. Some of these are showm in Fig. 
S. Abrasives^ such as emery dust, tripoli, 
crocus and rouge, are mixed with lallow'i 
grease or wax to form a paste, which is 
then applied to the doth wheel. Cloth 
mops are very handy w'hen used with the 
fitie abrasives mentioned in securing a 
high poiisK A novel texture for sheet 
metal surfaces is knowm as "engine finish ” 
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and can be worked successfully with a 
suitable scratch brush or by the simpler 
methods shown in Figs. 1 and 3^. As can 
be seen in Fig, 2^ the finish consists of an 
over-all pattern of circles, usually applied 
in a regular pattern. Fig, 1 shows one 
method of working. The metal surface is 
covered with grain emery, well moistened 
with water. The tool used is simply a 
length of dowel stick, which works through 
a hole drilled in a suitable metal template. 
Some simple arrangement to space the cir- 
cles regularly completes the set-up. Fig. 3 
shows various tools for securing the same 
effect by dry methods. Disks cut from 
emery cloth can be glued to a length of 
dowel; a brass tube can be filled tightly 
with steel wool; dowel sticks can be treat- 
ed with glue and then dipped in grain 
emery to obtain the desired surface, A 
frosted or mat surface is best obtained by 
sand-blasting as shown in Fig. 9. The ef- 
fect is varied from a coarse frosting, by 
using silica sand, to a fine satin finish, by 
using fine- grain emery or coarse pumice 
stone. Many excellent effects can be ob- 
tained by masking certain portions of the 
work with gummed paper, as shown in 
Fig. 10, 

More obvious surface textures are ob- 
tained by hammering, Fig, 11, or otherwise 
indenting the surface of the metal. The 
hammer strokes can be applied hit and 
mi&s, or geometrical patterns can be fol- 
lowed, as shown in Fig. 12. Matting is ef- 
fective for border W'ork, This is accom- 
plished by using small punches which can 
be made from tool steel or oven common 
nails. The application of this texture and 
the general idea of tool shapes should be 
apparent from Figs, 13 and 14, Indented 
textures appear to best advantage when 
the work is colored and the high Lights 
burnished down to bare metal. 

Fig. 15 shows the application of the pop- 
ular “cloud” or “smoke” finish. This works 
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best on a mat surface obtained by scratch 
brushing or sand-blasting. The work is 
coated with a slow -drying varnisht and, 
while still “tacky,” the surface is held over 
a smoky flame so that the deposited soot 
adheres to the varnish. The shading is 
best controlled in a darkened room. The 
finish is easily marred, and should be han- 
dled carefully until it can be fixed by im- 
mersion or spraying with dear varnish as 
in Fig. 16. 

Color is an important part of metal fin- 
ishing, both for beauty and for harmoniz- 
ing one piece of metal with another. Bar- 
ring paint and lacquer finishes, chemical 
action is most frequently used in effecting 
certain colors in brass and copper projects. 
Successful chemical coloring demands that 
the w'ork must be absolutely dean. Greasy 
work should be W'ashed with gasoline or 
benzine. Final traces of grease are then 
removed by scrubbing with a strong solu- 
tion of caustic potash or washing soda, as 
shown in Fig, 17. When you do this it is 
advisable to w'ear rubber gloves. The 
w'ork is then immcrHed in an acid bath or 
“pickle,” as in Fig. IS. The solution speci- 
fied is a bright dip and should be allowed 
to act on the work for a few seconds only. 
The work is rinsed in clean water and is 
then dried in clean, warm sawdust, as 
shown in Fig. 19. After drying, the work is 
rubbed with a dean, soft clothe being very 
careful not to touch it with the hands, 
which would defeat the purpose of clean- 
ing it. Use clean, rubber gloves to handle 
the parts. Then you are ready to immerse 
it into the coloring solution. However, dry- 
ing with sawdust is not necessary if the 
work is to go to the color bath immediate- 
ly+ but should follow the color treatment. 
Chemical colors are many and varied, and 
they do little more than touch the surface. 
The formulas in the table of coloring so- 
lutions will give you considerable choice, 
and present no difficulties provided the 
work is perfectly clean. Colors obtained 
by chemical action are usually not perma- 
nent, but should be given a protective 
coating of beeswax or clear lacquer. 



dWhen India ink is used in quantities, it 
is cheaper to make it up yourself from the 
stick form. The stick is broken up into 
small quantities and allowed to dissolve 
for several days in weak ammonia water. 



Scraper on Wagon Box Removes Clay 
and Gumbo from Shovels 




Scraper Mad* at Flat trait and Scrapf*d to Wagon 
Box for Cleaning Spad* cr Shavol 



When hauling soil of clay or gumbo con- 
tent* it is necessary to clean the blade of 
the spade or shovel frequently. Instead of 
stopping to do this with a hand scraper, 
one farmer screwed a piece of flat iron to 
the side of his wagon box where it could 
be used conveniently for this purpose, — 
G, E. Hendrickson, Argyle, Wis. 



Steel Wool on Blowtorch Cleans 
Soldering Iron 

For want of a cloth pad upon which to 
clean a hot soldering iron, many mechan- 
ics brush the point on their sleeve or 
trousers each time 
it is removed from 
the heating torch. 

A better method 
is to solder a tin 
tube to the side of 
the blowtorch and 
use it as a holder 
into which a roll 
of steel wool, W'aste 
or cloth may be 
forced and held as 
a wiping pad. 
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Haiti or fat Raitin£ Oi'J at Vtnffar 

Barrel* in Stores to Zfitpanta t/l* Cortt*nt< 



Simple Hoist to Raise Vinegar 
or Oil Barrels 

In retail establishments, where vinegar^ 
oil or other liquid commodities are dis- 
pensed, the task of elevating the barrel to 
a convenient height is often difficult, If a 
pair of cables are suspended from the ceil- 
ing to support a crank assembly of pipe 
as shown, the work may be accomplished 
easily. The sliding hooks engage the 
chimes of the barrel, which is elevated by 
turning the crank. A third rope or cable, 
also suspended from the ceiling, is provid- 
ed with a steel ring which may be slipped 
over the crank handle to hold the barrel 
at the desired height. 



Horseshoe Aids in Using 
Hand Sifter 




when small quantities of sand, or simi- 



lar substances, must 



be sifted for some 
particular job, one 
contractor places 
a horseshoe on the 
screen as shown. 
In the operation of 
the sifter, the shoe 
slides back and 
forth, pulverizing 
the lumps and 
grinding the sand 
through the screen 
rapidly. 



Piece of Hose Attaches Handle 
to Scrub Brush 

In a dairy or 
milk station, where 
the cleaning of 
cans and vats 
makes it necessary 
to change fre- 
quently from a 
hand brush to an 
extension brush, a 
combination of 
both may be im- 
provised by splitting a short piece of rub- 
ber hose and nailing it to the back of an 
ordinary brush. The extension handle 
may be inserted or removed in a jiffy. 
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Shavings Blower for Your Drill Press 




When drilling or 
routing in a drill 
press, shavings 
often collect and 
cover the guide 
lines or center 
marks. These 
shavings may be 
removed by using 
this blower* which 
is a rectangular 
piece of cardboard 
with slits cut in 
the center to fit on 
the drill bit as 
shown. Only card- 
board should be 
used for this pur- 
pose, as heavier material might involve the 
risk of injuring the worker’s hands, 
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Rubber Band Improves Small- Nose Pliers 



A rubber band, 
wrapped tightly 
around the nose of 
a pair of smsdl pli- 
ers, is an aid in 
holding small ob- 
jects. The band 
holds the nose of 
the pliers tightly 
togeth er so that 
small parts are not 
likely to slip out. 
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Simple Tool Aids in TootmIUng 
Studs and Joists 

When toenailing 
studs^ joists or 
rafters, carpenters 
will find this tool 
convenient, as it 
will hold the end 
of the stick 
squarely on the 
line while the first 
nails are driven. 
The tool is made 
by gr inding one 
end of a discarded 
file to a forked 
shape, and attaching a wooden handle by 
which it may be forced into place. 



To Prevent Ink Smears from Triangle 

Draftsmen who 
sometimes expe- 
rience difficulty 
hy having fresh 
ink lines smeared 
over a drawing 
when Using a cel- 
luloid rule or tri- 
angle, wulL find 
that this trouble 
can be eliminated 
by applying a few 
drops of celluloid glue, or collodion, to the 
underside of ilie instrumenh These dots, 
properly placed and allowed to dry, will 
serve as feet to elevate the triangle above 
the surface of the drawing* 



Clothespin Guide for SlHping Brush 

One of the simplest devices for guiding 
and gauging work with a fine striping 
brush is a common clothespin. The handle 
of the brush is wedged between the legs 
of the pin, the anchorage thus provided 

being sufficiently 
secure for all 
practical purposes. 
If retracing is nec- 
essary, the guide 
will straddle the 
line so that paint 
Is not smeared 
over the surround- 
ing surfaces* 




Boardt Prifjie^ting irom Pile oi Lumber S<rt-'c as n 
Temporary Workbench fur ftetati O^alen 



Boards Projecting from Lumber Pile 
Serve as Workbench 

Retail lumber dealers whose trade re- 
quires certain squaring, ripping or other 
work on the stock delivered, will find that 
a few boards left projecting from the lum- 
ber pile will serve as supports for an im- 
provised workbench for such operations* 
The same idea may be carried out in mak*^ 
ing steps to the top of the pile, only in this 
case each projecting board is above and 
to one side of each preceding one* 



Spot of Glue Displays Samples 
of Sacked Seeds 

When sacks of small seed, such as do^ 
ver, alfalfa, timothy, etc,, are opened to 
display the contents, much of the v^uable 
commodity is scattered about and wasted 
by careless and inquisitive persons. To 
avoid this, one 
dealer dabs a spot 
of quick-drying 
glue on the de- 
scriptive tag of 
each sack, and 
then pushes it in- 
to the contents so 
that a portion of 
seed adheres* The 
sacks are closed 
again and the tags 
attached. From 
these tags, cus- 
tomers may ex- 
amine the seeds. 








stat wiD determine the force with which 
the solenoid will shoot the balL Solenoids 
may be operated on either alternating or 
direct current but they must be designed 
for the particular kind of current on which 
they are to be used* 

Simple D,Cr, Solenoids 

To make the methods of design, easy to 
apply to any problem we will go through 
the work step by step and completely de- 
*sign a solenoid for the operation of a 
valve* Fig. 4 shows the valve together 
with a suitable solenoid arrangement. Aft- 
er deciding on the mechanical arrange- 
ment^ we must determine the amount of 
pull in pounds* This can bo 
found with a spring bal- 
ance* We will assume that 
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jC(^h.ENOIDS and plunger magnets are 
varieties of electromagnets capable of 
moving their cores. A number of forms 
are shown in Figs, 1 to 3 inclusive. The 
left detail in Fig* 1 shows a solenoid ar- 
rangement that can be used to operate a 
semaphore_§igna] for a model railroad. 
The weigmToK*£kF sejndpiiof^arm should 
be slightly greater than the weight of the 
iron plunger, which is pulled into the coil 
when the current is turned on. Fig* 7 
shows a method of shooUng_^st^iJsalis 
with a solenoid which catTlSe used in the 
construction of popular^gamgs^of'-skilh- A 
radio rheostat is connected in series with 
th^“’‘5DleiTonl and the setting of the rheo- 



the spring balance indicated 2 lbs* Also 
wc will need to measure the distance in 
inches through which the plunger must 
be moved to open the valve* This value 
will be the required stroke for the sole- 
noid* Measuring the distance, we find it 
to be 1% in. To be on the safe side^ we 
will design our solenoid for a 2-in. stroke 
to allow for wear. Having these values we 
are ready to start to work, The pull re- 
quired^ or 2 lbs., will have to be increased 
somewhat to take care of the weight of 
the plunger and friction. The exact amount 
of these values cannot be determined, so 
wo will assume a safe value for them and 
build our solenoid accordingly* If we 
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Solenoids 



build the magnet to lift 5 lbs,, wc 
will be on the safe side. 

We could go through the process 
of figuring out the exact diameter 
of round iron rod, which should be 
used for the core, but it is tisually 
necessary to use the size which is 
at hand and make the other values 
fit, and this is quite safe if a little 
judgment is used in selecting a 
suitable size. For the pull required 
in this case a rod having a diameter 
anywhere from % to 1 in. would be 
satisfactory. Having a length of 
ys-in. soft-iron rod at hand we 
will use it. For stronger pulls cor- 
respondingly larger cores should 
be used except in cases where the 
stroke is very short. 



PULL CLUES 
HERE 



pyu GRtATEsT 

HElfL 



Pill Starts 
HERE 



Levgtb of Plunger anif Coil 

The length of the core should be made 
at least 2^ times the length of the stroke, 
so we will cut off a piece of the %~'m. rod 
7 in. long to allow for coupling it to the 
valve stem, Next we get a thin- walled 
brass tube just large enough to slip freely 
over the rod. The tube will be used to 
support the coil and should be cut about 
Vi in. longer than the required length of 
the coil, The coil is also made at least 
times the length of the stroke, or 6 in. 
long, to correspond with the plunger, so 
the brass tube should be 6 V 4 in. long. The 
additional length is included for mounting 
end washers to hold the winding in place. 



F^NClhrO Tut EFFECT H/t 
MROhE OF A SOLENOID 



® 

■ GREATEST PULL 
6OK W tiRtATtSt Full 

PRACTICALLY NDTVLl 



They may he of brass, aliiminum, ^ber, 
bakelite or any other non-magnetic ma* 
terial which is available. 

It is safe to multiply the length of the 
stroke by 2% to get the approximate coil 
length for solenoids which have long 
strokes such as this one. However, short- 
stroke solenoids must frequently be made 
three, four, or even five times as long as 
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their stroke in. order to prevent their 
windings from becoming too hot. The safe 
side is to make the coil as long as possible 
without making the unit bulky and out of 
proportion. Lengthening the coil also in- 
creases the distance through which the 
solenoid will exert its maximum puU^ thus 
making it considerably more effective* 

Pu/J of Solenoids 

Although solenoids give some pull on 
their cores from one end of the coil to the 
other, the best results are obtained when 
only the most effective part of their stroke 
is being used. Fig. 5 shows exactly which 
sections of the inside of any coil may be 
expected to give the most pull* From this 
diagram it can be seen that the greatest 
puli is exerted when the plunger has been 
inserted four-tenths of the length of the 
coil. This same maximum pull continues 
to be exerted until the plunger has trav- 
eled for another four -tenths of the coil 
length* From this point to the end of the 
coil the pull falls off slowly and at the end 
it becomes almost nothing at all. Accord- 
ingly, solenoids should be designed so that 
their plungers rest at a point four-tenths 
of the way in the coll when the current is 
off* The end of the stroke or working dis- 
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tance should be reached when the plunger 
has traveled another foxir-lenths of the 
length of the coil.. 

Figuring Ampere Turns 

To figure the number of ampere turns 
required, we will need to know the cross - 
sectional area of the plunger* The diam- 
eter of the plunger is % or .S75 in. To find 
the area we first square this diameter, or 
in other words multiply it by itself, or .875 
times *875 which equals *765* Next we 
multiply this number, or ;76S times 3.1416^ 
which equals 2*4, To get the cross-section" 
ol area we divide by 4 which gives .6 sq* 
in. as the cross-sectional area of the core. 
To find the ampere turns required multi- 
ply 160 by the length of the coil and the 
pull in pounds and then divide this an- 
swer by the cross-sectional area as just 
figured. Performing this multiplication we 
get 100 times 6 times 5, which equals 3,000. 
Dividing this by the area, or *6, gives us 
5,000 ampere turns required* 

Size of Finished Coil 

The outside diameter of the finished coil 
is next figured by multiplying the diam- 
eter of the brass tube by 3* In this, wc get 
3 times 1, which equals 3 in. as the diam- 
eter of the finished coll* This general rule 
for deciding the outside diameter of fin- 
ished coils is satisfactory for long -stroke 
solenoids. However, the diameter of coils 
designed for a short stroke should he 
made larger in proportion. For a stroke 
of less than IVt in*, the outside diameter 



of the coil usually should be made four 
times the diameter of the core or plunger. 
For those to have strokes of less than ^ 
in., the outside diameter may have to he 
made between six and eight times the di- 
ameter of the plunger* The shorter the 
solenoid and the smaller the diameter of 
the plunger, the greater will the diameter 
of the coil have to be. Wherever possible, 
with short -stroke solenoids, the length of 
the solenoid should be increased so that 
the diameter does not have to be made 
too great* 

Finding the Size of Wire to Use 

Knowing the outside diameter of the 
coil, we can figure the perimeter or length 
of the average turn of wire required to 
wind the coil, and then with this value 
finish the design by calculating the size of 
w'Lre. The average perimeter is found by 
adding together the Inside and outside di- 
ameter of the Goi! and then muiUplying 
this sum by 1.8* Measuring the brass tube, 
we find it to be 1 in. in diameter. Adding 
this to the outside diameter of the coil as 
just determined, or 3 in*, we get 4 in. Mul- 
tiplying this answer by 1*8 gives us 7.2 in. 
as the average length of all the turns to 
be wound on the coil* 
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THq proper size of wire to use is now 
figured in two steps. First we multiply 
12,000 times the voltage on which the coU 
Ls to be operated. For operation on 110 
volts we will mulLiply 110 times 12^000 and 
get 1,320*000* Into this number we next 
divide the product of the ampere turns 
and the average length of each turn, or 
5*000 times 7.2, which gives 36,000. Divid- 
ing this number into 1*320*000 gives 36.6 as 
the wire size in ohms per 1,000 ft. Con- 
sulting the wdre table* we find that this 
value lies between No, 24 and No, 25 wire. 
Selecting the smaller* or No, 25 wire, will 
produce a cooler running coil without se- 
rious loss o£ powder. Now it is only neces- 
sary to fill the winding space with even 
layers of W'ire without counting. The exact 
number of turns is not important as this 
size of wire will produce the proper num- 
ber of ampere turns regardless of the ex- 
act number of turns* so long as it is wound 
into the space figured for it. The solenoid 
may then be constructed from a drawing 
as Fig. G. The outfit should be adjusted so 
that the plunger rests with its end four- 
lenths of the way into the coil when the 
current is off. 



Special Types of Solenoids 

Fig, S shows a special form of solenoid 
known as ‘‘ironclad.’* It has an iron stop 
to limit the stroke and increase the amount 
of pull. In this type* the puLI is consider- 
ably greater than with ordinm y solenoids 
due to the effect of the additional iron. 

Solenoids for A^C. 

Ordinary d.c, solenoids for low voltages 
may be adapted to ecjiml a,c. voltages by 
simply using two sizes larger of w'ire for 
their windings. However* this method is 
not satisfactory for units designed for 
higher voltages than those commonly fur- 
nished by toy transformers. A IjTpe of so- 
lenoid design suitable for operation on a.c^. 
is shown in Fig. 9* The iron core must be 
made from transformer laminations to 
prevent excessive heating. Old transfprm- 
cr cores are quite suitable if modified as 
shown. The plunger may be made from 
solid iron if the solenoid is to be used only 
intermittently. The pull of this type de- 
pends upon the cross-sectional area of the 
plunger* This may be figured from its di- 
ameter by the same method as was ex- 
plained for d.c. Each square inch of 
plunger cross-section will hold approxi- 
mately 80 lbs. However* the pull at the 
start of the stroke is considerably less. 

Tlie number of turns of wire required 
for a.c* solenoids to operate on 60 cycles 
is found by multiplying the volts by 5 and 
dividing by the cross-sectional area of the 
plunger. For 25 cycles, the volts are mul- 
tiplied by 12 and the product divided by 
the cross-sectional area of the plunger to 
get the number of turns. The largest size 
of wire* which will give the required num- 
ber of turns and fit the space in the core 
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after allowing for insulation, should be 
used. The wire table gives the number of 
turns per square inch for all common sizes 
of wire. To illustrate the method we will 
figure the size of wire needed to wind an 
800- turn coil for the solenoid shown in 
Fig* 10* The window opening available for 
winding after allowing for insulation is 
% by 2 in* Multiplying these together we 
get *750 sq* in. of space* Dividing this 
number into the turns required or 800, we 
get 1^066 as the number of turns per square 
inch* Consulting the wire table under the 
columns headed *Turns per square inch^' 
and selecting values next larger than 1,066 
we find that the largest wire we can use 
is No. 21 enameled wire, which will wind 
1,150 turns per square inch* If this is not 
available we can use No. 22 single cotton- 
covered or enameled and single cotton* 
covered, or if necessary use No. 23 double 
cotton-covered* The No. 21 enameled 
would give the greater current-carrying 
capacity, due to its larger size* Coils for 
a.c* solenoids should be wound on forms 
like transformer coils and installed after- 
ward* If brass or other non- magnetic 
metal tubing is used as a guide for the 
plunger of an a*c* solenoid it should be 
slit from end to end to prevent it from 
getting hot. In building solenoids care 
should be exercised to effectively insulate 
the coils to prevent grounds and shorts. 
Metal spools should be covered with 
brown paper before winding on the wire* 
Finished coils may be permanently pro^ 
tected by impregnation with insulating 
varnish, and baking. Design figures for 
solenoids are only approximations, and 
real skill in design can be acquired only 
by experience in the shop. Therefore, it 
may be necessary to make several trials 
to produce a special type of solenoid to 
meet a particular requirement. 



Simple Repair for Sagged Filament 
in Bulb of Tungar Charger 

When the filament of a Tungar battery 
charger sags until the gap between it and 
the carbon button is too large, you can 
often get many more hours of service 
from the bulb by inverting it so that the 
filament hangs downward. This is done 
easily by removing the bulb and socket 
and remounting it, 



Push Stick Useful When Sawing 
Narrow Strips 




Pitmh Sticb SuMpwndKd aboet Cir* 
calar Soitt AJiiHiy* at Hand Wh*n N*vd*d 



Suspended from a counterweighted cord, 
this push stick for use with a circular saw 
is always at hand. The cord is run over a 
pulley screwed into the ceibng above the 
saw so that it is only necessary to reach 
up and pull down the stick when needed* 
A large knot tied in the cord at the proper 
place will keep the weight from pulling 
the stick out of reach. — Wayne M. Judy, 
Clear Lake, la. 



Preventing Lumpy Sugar in Barrels 

Grocers who keep brown sugar in bar- 
rels often experience difficulty by having 
it become lumpy in. a short time after the 
barrel has been 
opened. If a piece 
of burlap is used 
as a cover, and is 
dampened every 
few days, the con- 
tents of the barrel 
will remain in a 
granular form* 
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Generator Commutator Trued Up 
without Eemoving Armature 




Film Umwd irt a AfoUJier Simxifirr fo That of a Laiht 
Cntting Tool to F ru« Up C«Rtrdtor Cvmmutafor 



In an emergency a threes- cornered file 
may be used to true up a worn commuta- 
tor on a generator. The end of the file is 
ground to the shape shown, after which it 
is used as a cutting tool in a manner simi- 
lar to that of a cutting tool on a lathe. 
After removing the battery wire from the 
electrical cut-out, the motor is started and 
run at idling speed. Then the ground end 
of the file is held against the commutator, 
steadying the file on the generator hous- 
ings Before starting the work, place a 
piece of cardboard between the file and 
housing to avoid a short circuit. Hold the 
file steady, resting one finger against the 
housing as a guide, and take very light 
cuts. — S. R. Bobowski, Chicago* 



Blocks and Wrench Serve as Emergency 
Valve Lifter 

After removing the cylinder head to 
grind the valves on my car, 1 found that 
the only valve lifter available would not 
work. To obviate this difficulty, I turned 
the motor over to raise the valve* Then, 
with an end wrench and a small block, the 

valve was raised 
still higher as 
shown, after 
which short blocks 
were set under 
the spring to keep 
it compressed It 
was then a sim- 
ple matter to push 
the valve stem 
dowm and remove 



the keeper, leaving the blocks in place un- 
til the valve was finished, after which the 
keeper was replaced and the blocks re- 
moved. — Tom H, Hopes, Lakew-ood, Ohio. 



Connecting-Rod Bearings Dressed Down 
with Emery Cloth 

Tacked to a smooth board or bench top, 
a sheet of fine emery cloth provides an 
abrasive surface 
on which to dress 
down connecting- 
rod bearings. Use 
of emery cloth in 
this way assures 
that both ends of 
the bearing will 
be dressed down 
uniformly* It is a 
good idea to wash 
the bearing i n 
gasoline to remove any particles of emery 
before putting it on the shaft —Spencer A, 
Jones, Belleville, N* J. 



Car Accessories AutomaHcally Shut 
Off When Motor Stops 

To avoid leaving a heater, defroster, or 
other accessory turned on when your car 
is parked, connect the accessories so that 
they are automatically shut off when the 
generator slops charging. To do this, one 
side of the accessory is connected to the 
electrical cut-out terminal that leads from 




or WiwSihteld Dtfrnwtmr Cannmctmd la Etrc- 
Cut-Out ts Autvmatieally Shut Off 



the generator, while the other side, of 
course, is grounded. The same result can 
be had on some cars by connecting the ac- 
cessory to the “dead” terminal of the ig- 
nition switch so that the circuit Is broken 
when the switch is turned off.— P. F, Ross- 
man, Detroit, Mich* 
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Tool Holds Down V^ilve to Insert 
New Spring Keepers 

When it is neeessary to coinpress a valve 
spring to replace a broken or bent spring 
keeper, a tool can be made from the shell 

of an old spark 
plug to hold down 
the valve without 
removing the cyl- 
inder head, pro- 
vided the motor 
has the valves un- 
der the spark- 
plug coils. The 
shell is tapped in- 
side to take a long 
stud or cap screw. 
In use, the tool is 
screwed into the spark-plug hole above 
the valve to be repaired, after which the 
cap screw is driven down against the 
valve.- — A. O. Stanfield, Orange, Calif. 




Assuring Electrical Contact 
of Spark-Plug Cables 




Cables leading 
to spark plugs 
sometimes loosen 
in the sockets of 
the distributor 
head so that good 
electrical contact 
is not made. To 
avoid this, add a 
few drops of mer- oisiniBUfOR 

cury to each sock- 

et. Mercury, being a good conductor of 
electricity, assures perfect contact in the 
sockets. — G. R. Hampton, Me Carney, Tex. 



Tinfoil Helps Eli inmate Squeaks 
in Car Springs 

Squeaks originating between leaves of 
elliptic or transverse springs can be elimi- 




nated by inserting 
a strip of heavy 
tinfoil about 4 in. 
long between the 
leaves near the 
ends. Also, the tin- 
foil will make fre- 
quent spraying of 
the springs un- 
necessary. 




Tirv Vofi^c SotdtrtJ tl^ Cu^'T'anfr Cctp ter Use in 
Clmaring Fu*t 



Blowing Out the Gas Line 
with Your Tire Pump 

An extra gas-tank cap fitted with a lire 
valve as shown, and carried in your car, 
may save you a towing charge, should the 
gas line become dogged on the road. If 
this happens, just substitute the altered 
cap for the regular one, disconnect the line 
at the fuel pump or vacuum tank, and 
then use your tire pump to build up a 
pressure In the gas tank. This will usually 
force out the foreign matter in the hne. 
Cate should be taken not to build up too 
great a pressure inside of the tank as you 
may damage it. 



Pair of Pliers Altered for Battery Work 




When a pair of pliers is used to loosen 
or tighten nuts at a battery terminal, there 
is a possibility of the nose of the pliers 
damaging the top 
of the battery. To 
eliminate this dif- 
ficulty, round off 
the nose of the 
pliers, as shown, 
on a grinding 
wheel. Grind off 
enough metal to 
allow the pliers to 
clear the top of 
the battery as the 
nut is turned. 
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Rack to Keep Bearing Caps 
in Order 




SPRING 



lONNECTING’ROT^ tAP 



Rack to Hold Nutm, and Copt Kftpt 

Partt in Ordar What% Ot^rrAaurrn^ a Motor 



When overhauling a motor* this rack 
will be found handy to keep bearing caps, 
nuts and shims in order, thus preventing 
any possibility of getting them on the 



wrong bearing. The rack is made from 
two pieces of 1 by 2-^in, wood* These are 
held parallel to each other by bolts as 
shown, compression springs being slipped 
over the bolts between the pieces so that 
the rack can be adjusted in width. Short 
pieces of Vi -in. iron rod projecting verti- 
cally from the rack hold the caps. 



Two Time-Saving Kinks That Help 
Chevrolet Mechanics 

To tighten a loose flywheel on a Chev- 
rolet without removing the rear end* 
transmission and clutch* cut a 1-in. hole 
near the flange to which the clutch is bolt- 
ed. By using a ^c-in. socket wrench* the 
job can be done in about one hour* When 
replacing a connecting rod in a Chevrolet 
motor, it is not necessary to remove the 
cylinder head and lake out the piston if 
the piston pin is slightly w^om* Just drop 
the oil pan* remove the connecting-rod 
bearing from the crankshaft, and lower 
the piston until the pin can be taken out* 
— J. L* Baker* Cooper* Texas* 



The Next Issue 

WASHED AIR IN YOUR HOME 

An inexpensive* homemade conditioner that washes* humidifies and circulates 
heated air uniformly throughout your home* Conditioner attaches to a hot- 
air furnace with slight alterations, and it can be controlled automatically* 

WHEN YOU LEAVE FOR THE WINTER 

This story tells how lo drain heating and plumbing sy stents* disconnect elec- 
trical circuit and protect windows and doors against weather and intruders. 

BAGGING THEM ON THE WING 

Sportsman explains why you miss apparently easy shots: getting the lead on a 
flying bird, how to make quartering shots* overhead shots, climbing shots, etc. 

CHEAP HEAT FROM COAL 

How to install and reduce speed of old vacuum -cleaner motor and fan to pro- 
vide a forced draft for burning cheap fuel such as screenings and rice coal* 

HOMEMADE JOINTER 

This accurate* 4’^in. jointer for home-wrorksHop fans has adjustable tables, a 
handy, tilting fence* and can be built at a cost of less than five dollars* 
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Easy Pay Plans^ — send in the coupon. 
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Tj Tattletale Trade-Marks of Crime 

(Canthliigd frttrrt me* S07) 



tives to predict in advance where a crim-^ 
inal will operate. A forger left a long 
trail of bad checks in southern California. 
Deported at the end of a prison term, he 
was seen later in Louisiana. Deputy sher- 
iffs at Los Angeles, warned by a secret tip, 
were on the alert. They were sure he 
would come back to his old territory, 
Down from the shelves came records, and 
detectives picked out his M. O. He always 
traveled by bus. When arriving in town, 
he always rented an apartment. He al- 
ways laid in a supply of wine. 

Noting that he had operated in subur- 
ban cities, detectives picked out Burbank 
as the most likely place for him to oper- 
ate, Then they warned business men to be 
on the lookout, A few hours later, a real- 
estate agent was visited by a man answer- 
ing the description. He wanted to rent an 
apartment. The agent found him a place, 
saw him write a check and receive $2.50 
in change, then slipped to a telephone and 
called the police. The officers got their 
man — only sixty hours after their first tip! 

Every criminal has his pet method, 
either from force of habit* or because he is 
familiar with that method. No matter how 
he tries to vary Kis routine, his telltale 
habits of thought and action constantly 
betray him, A series of robberies began to 
harass Berkeley and Oakland, Calif, Al- 
w'ays it was a railway station that was 
struck. The police an^yzed the M, O. of 
the crimes and found four dews that 
pointed to the same man: his vulgar lan- 
guage, the way he approached the place, 
the hour of the day, always the same, and 
a threat made on leaving. The rest was 
easy. At the hour when this man operat- 
ed, every railw^ay station within a fifty- 
mile radius was protected. As the bandit 
entered the scene of his next hold-up, he 
was killed as he attempted to flee. 

Again, a series of burglaries of stores 
over a period of years put the police on 
the trail of a mysterious “hole-in-the- 
wall" burglar. Always he entered by dig- 
ging out the bricks until he made an open- 
ing large enough to crawl through. Final- 
ly, it w'as suggested that detectives “clock" 
locations, dates, and hours of the crimes. 
This chart revealed several astonishing 
things. First, the crimes centered about a 



single neighborhood, indicating that a sin- 
gle local person probably was responsible. 
Second, that during certain months of the 
year, the crimes ceased. It was decided 
the criminal periodically left the city for 
some unknown reason' Detectives thought 
of the fleet of boats which goes to Alaska 
each fishing season. From the principal 
packing company they obtained a list of 
residents among the crew. Narrowing it 
down to a dozen or so who lived near the 
circle of crime, they found some who had 
police records, but none that could be con- 
nected with any of the burglaries. 

Then they sent the material to Wash- 
ington for comparison with department of 
justice files. Back came word that an ex- 
convict had a record whose fingerprints 
tallied with those left at the scene of a 
burglary. The police followed him. Late 
one night, detectives watched him go out 
and return a few minutes later with a load 
of stolen goods. He was killed by police 
bullets as he attempted to flee with the 
loot. 

The chattering black machines used in 
M. O. analysis may be put to new uses as 
their possibilities are further explored. 
For exanjple, witnesses who look at police 
“rogues’ galleries" to identify a criminal, 
often become so confused that soon they 
cannot teU one picture from another. But 
by a system of “portrait psrle ” invented 
by Alphonse Bertillon, every feature of a 
human being may be classified into types. 
Eyes, face, forehead, nose, lobes, eye- 
brows, wrinkles, hair, posture and general 
appearance, may be cataloged. If by ques- 
tions, the witness could identify these 
types, a composite portrait could be built 
up, and only those photos answering this 
description, be picked out by the mechan- 
ical bTam. 

Linking the major police departments 
of tlie country by its common language, 
the scientific method of fact -recording is 
forming a nation-wide net from which a 
criminal cannot hope long to escape. 



fiNames and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 
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Here’s everything you need for 





C ANDID snapshot A ehow people as 
they really are — unposed, natural, 
doing things. And Kodak offers com- 
plete equipment for such pictures— 
camera^ film, enlarger. 

Kodak Retina has a fast fens 
and an accurate timing Com pur shut- 
ter, Compact— It can be carried and 
used without attracting attention. 
Complementing the camera . . . three 
speedy Kodak Films and a miniature 
enlarger. 

See the Retina at your dealer^s. 



V KODAK 
MINIATURE ENLAROEB 

The Kodak Minia- 
ture Enlarjirtr haf 

ftwu cis»rCiR|ly d*- 
atftnHEd for candid 

Ea-i- 

larAci Actina f»lc- 
lurM \Q VA. I 14 
laches. 

A fMper catrlDct 
faaie Ib QptJpinKl 
eifulpmant^ Price 
for enlarHori 
holder, Ana^tiAmat 
M.» lent. 447.S4, 
Paper cabinet baac, 

Sm cstra. 



KOOAH PAN ATOMIC 
FILM , |dnl for en- 
larillnA. Extromclr 
Qnc-flrBlned , « . fully 
Fnit 

enDuflh for nil oor^ 
rtml pictum. 



Today's big bargain in miniature cameras 

Th« Retina cost! about half ai much as other camerue of 
OimitpT rmnACr And It offers every dcfllrubEe feuturc. 

It has aci Automatic film-mcaaarJnjt dcrlce that counta 
the picture^ you make: — ptevenu ovcrlMppIns, BiuBted fflm- 
ItB Com pur- Rapid shutter splits sBCfinds up to l^SOO . . , Its 
brilitaaC f.i.5 leas admits Ample for fast cipoaurcs 

autdiKin, nr for ^'candid*' pictures under ardfleXs] lljlht. 
Vou flet 36 pictures — 24 s 36 mm.— on each roll of film. All 
these features make fho Retina a photnoraphlc master- 
ptecc, yet It coats hut T57-50, 



KODAK FILM 

. , . a ]i I fth’Bpeed Aim 
for flrncral UBe. Fully 
patiChrOmatic. For 
snapahota Indtiiori 
uader anlllcisJ lldlit. 

KODAK SUFCn X 
FILM .... for candid 
picturea In dint llfthl 
, , , Ort the atafte . . . 
of nlAht sporefna 
eventa. An tiltra-fajit 
fll m— contldlct«h[y 
Taaiec fhn*i "SS." 
I.eti you ftet Chr tull 
apeeii front your 
camera. 



IRQ 



« A booklet 



l»riid tills Coupon today to Art ynur free copy of a booklet cominfi all phaiei 
Of miniature Kodaka mad equlpmcat . , . 1 t'a a Aolde 1»ok to help yoo chotnO 
• you will want the camera you waat , . . Eaatmail KodaJt Cetapaay, ttoclicaler, JTf, V, 
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Machine-Made Heroes of the Gridiron 

(CgmiiMiatj irpm page Sgg) 



waist 50 the player has the sensation of 
tackling a live opponent. Others are en- 
circled with heavily padded rings, not un- 
like automobile tires, to protect the player* 
The rings are fitted with strap adjustments 
so they may be raised or lowered. 

One of the latest developments in foot- 
ball apparatus is a device which virtually 
combines all field equipment into one 
compact unit. With this machine, a player 
can be instructed, drilled and developed 
in all types of charging, blocking and tack- 
ling, under conditions closely approx imat- 
ing those encountered in a regular game. 
The padded dummies of these steel ma- 
chines are shaped like a player in a de- 
fensive line stance, enabling the tackier to 
get the feel of the block. Regardless of 
whether the player hits the dummies high, 
low or in the middle, virtually the same 
spring reaction is offered. The machine 
has a sliding base made o£ twelve-gauge 
steel plate and is so balanced that it offers 
equal resistance no matter which way it is 
shoved. 

Faulty charging, blocking or tackling is 
instantly detected when this machine is 
used. If the player lacks the all-important 
"follow-through” upon contact in the ex- 
ecution of a charge, block or tackle he will 
be repulsed exactly as if he encountered 
the superior force of an opponent, due to 
the recoiling force of dununy and sliding 
base. Or, if a man^s feet are not as wide 
apart as they should be, he will lose con- 
tact with the apparatus just as he would 
lose contact with his opponent. This ap- 
paratus also offers the elements present in 
actual running shoulder blocks without 
injury to the player. The machine is sot in 
the position of a defensive end at the time 
the running guard would contact him. The 
guard tines up in normal stance, pulls out 
of the line, focuses his eyes on the target 
and drives in with a running shoulder 
block, following through just as he would 
in a game. Thus, a player can drive full 
force and meet greater than live opposi- 
tion without possibility of injury to him- 
self or to a teammate acting as **cannon 
fodder." 

T*he large frame charging sleds in most 
football camps aid in the development of a 
line’s shoulder power and teach the value 



of low charging and quick starting. Against 
a sled with seven padded posts the seven 
players take their respective places about 
the same distance as they would from their 
opponents on the line of scrimmage. When 
the signal is given they throw one shoul- 
der against the post and the machine 
Itmges backward. After two or three 
charges the players are given a short rest, 
then sent against the machine for a series 
of charges with the opposite shoulder. 

Forward passers improve arms as well as 
their aim by tossing footballs through old 
tires suspended from a framework, and 
backs learn the art of side-stepping and 
getting their knees high in the air by hop- 
ping in and out of bottomless grocery 
boxes staggered in a line. 

The guesswork connected with a line- 
man’s job is eliminated by an indicator 
which also prevents the loss of a game due 
to touchdowns not being allowed when the 
ball has been carried across the goal line 
and subsequently pushed hack into the 
field of play. It consists of two poles con- 
nected by a ten-yard chain. On each of 
these poles is mounted a sighting tube 
which contains reflectors and vertical 
cross hairs. By means of these reflectors 
il is possible to see the images of two flags, 
one in each comer of the field at the in- 
tersection of the end hne and the side line. 
When the images of these two flags appear 
on the reflectors of the sighting lube di- 
rectly opposite each other and identical, 
then the instrument is in adjustment, that 
is, the pole Is vertical and the line of sight 
is at right angles to the side line-condi- 
tions necessary for taking a sight on the 
ball. If the forward point of the ball comes 
up to the vertical hair in the sighting tube 
the ball has been advanced ten yards, and 
a first down results. 

Placed in a prominent position at one 
end of the playing field, the time-clock 
meeting with favor on several fields is op- 
erated by electricity with the control but- 
ton in the hands of the game’s official 
timekeeper. Its hands move clockwise and 
show the number of minutes and seconds 
remaining in each quarter. When a “time- 
out” occurs, it can be stopped, then started 
when play is resumed, thus keeping an ac- 
curate check on the game. 
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They changed a ChOPIN WaLTZ into a 



Dancing 

AND OUT OF THE 
"HOUSE OF MAGICT’ 
CAME A 

RADIO MIRACLE 

This year^ ndio different,,, 
wondcrftilLy (HfFerentl 

Scientists in tha **Housc of 
Magic" have made it so - . - creat- 
ing a radio pacLcd with novelties 
ami surprises. 

In this 1936 Cienetal Electric re- 
ceiver, you^lJ End these five great 
m a jor develop ments : 

Nrw metai tubes* that have si- 
lenced forever the annoying crackle 
caused by shielding cans,,, sub- 
dued the microphonic twang that 
clouds reception. 

7’he new StabiiiMfd Speaiter^.^ 
supremely senEitive , . , reproduc- 
ing speech and music with all their 



S«ti that mak« th* world you* radio 
playground ,, ,frflm $34. SO up I 




SEEING SlOUMQ, .,tNVtSlliLE SOUND,.. IN THE ^ HOUSE OF JUAGIC " 1 
Th^'jr ilctn’r lru»1 tho humAn cur, In thr Rrar uredt l^hurulMF^H amiiiff' Ih V- puH'IJf' 
of r^dlo ion.', In^TciiJ, (hey h.*vfl- I npf nf "o* f nMr^mt-niA (hpt chunEr AfK>hrn 

WOtd*. bun of ntiuJc |n1o of KT^n 11(1 hL Thu*. [h« hJddra IrCrctE of vm^nd mte 

Pfivcnl^d ...the cuoim of (imAmuted hoLka diicw«TTd — ithd tliinltuited. 




MODIit. A -129 — TtfrcJirv tufar , t-^bind 

rufyErhfUirotlyft#, compl>H«[y «qu(|Dp.:J 
with mrtuJ iuSfb. WAlnvt cabinet nf *at>’ 
dauic dcatfn. 



naturalness and rich tonal color. 

The new G-E /’erma/mer which 
maintains the original alignment of 
the radio , , , kei.‘ps the set always 
at **concrrt pitch. 

And the G-^E Sentry con- 

trolling as many as five separate 
broadcasting hands ... a thousand 
and one radio waves. 

G-E Siiding^Eule T'usiiijf Scale 
, * * shows Only One tuning band at a 
time,, Jists all stations in line,,, 
as easy to read as a ruler. 

Now on display at your nearest 
G-E Radio Dealcr’'s. In table mod- 
els and consoles— priced as low as 
J534.50, (Prices slightly higher in 
the Wqst^ Mid -West and South, 
and subject to change without no- 
tice.) 




■NEW METAL TUSES™»oi«JI. cfncfriil. 
lonif'livcd . , . dfilrsitd to mcci tuuderQ 
bruA'disEiinB' coqiiilildd*. 

|nv«n1ed *nd perfected by Gpncnit 
Electric, Ibey arc izi«dv t*ir by ihe 
nfJAMft. Cm. Couple penlven built 
by G«n«ntl Electric «t Goflo, 



TTie new 1936 GEIffiRAL® ELECTRIC RADIO 

When writinff to advert Istr* pFcose tnentton Popular HlecJt attics 
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Night Owls of the Air Lines 

<Contitmcd fratn eige BlSi 




Pitot at thm Control* of On« of thm Big AitlintfM 
Which lo Dirootod by Radio 



asks, 'Surface wind* please?^ He is still 
fifteen miles from the airport and the 
prompt reply gives him time to change his 
course so he can land straight into the 
wind without circling the field/' 

When Hying a radio airway all planes 
keep to the right of the center of the beam. 
As another precaution, planes bound east 
or north fly at even thousands of feel, 
while planes headed south or west stay at 
altitudes in odd thousands of feet. When 
there are several sections along the same 
routes the fastest plane leaves first. 

Radio is chiefly responsible for the new 
safely in the air and the equipment is vast- 
ly improved over the sets a few years ago. 
Fading and “dead zones” have been over- 
come greatly. A few years ago the pilot of 
a transport coming in to Los Angeles found 
the field hemmed in by clouds. By talking 
with the airport he would be able to make 
a safe landing but the radio operator on 
the ground gave no indication he had 
heard the pilot's questions. The airport 
could hear the plane's radio but due to a 
freak condition the pilot couldn't receive 
messages from the field. The operator on 
the ground listened to the sound of the 



plane's motors and radiophoned their posi- 
tion to a station in Kansas City, which re- 
broadcast the instructions to the plane. 

Besides a reliable transmitter, a modern 
tz'ansport carries a receiving set tuned to 
the wave length of the department of com- 
merce beacons and broadcasts, a second 
receiver tuned for messages from the com- 
pany's private stations, and an auxiliary 
receiver that can be tuned to receive from 
either wave length. Power for the sets can 
be taken from either of two groups of the 
plane's main batteries, from emergency 
dry cells, or from the plane's dynamotor. 

Due to radio, bad weather is no longer 
the bugaboo of the airways. If a plane 
can't get through a storm it goes above or 
around it and keeps in constant touch with 
the ground. Weather that a few years ago 
would have grounded every plane is now 
conquered with safety. Planes are still 
held on the ground when “zero zero,” no 
ceiling and no visibility, prevent their tak- 
ing off, but in the air the main hazard left 
is ice. Forming on the hubs of the pro- 
pellers and then building out along the 
blades, ice cuts down the lifting capacity 
of a plane, If the ice is thrown from one 
blade the motor must be throttled down to 
prevent too much vibration. When ice be- 
gins to form, pilots seek a higher altitude 
where the greater cold prevents its rapid 
accumulation, or go down to warmer alti- 
tudes where it will be melted. 

To fly an airline passenger plane today, 
a pilot must pass the stiffest flying tests in 
the world. Flying by means of instruments 
in a hooded cockpit, he is required to 
maintain a straight compass course in a 
steep climb, make 180 and 3fi0-degree turns 
without changing altitude, then resume 
his original course, make steep-banked 
turns in which the controls are reversed 
and in which his own propeller wash 
throws the plane around, and recover from 
spins and inverted (light. All this must be 
done without using the artificial horizon. 

Finally the pilot is told the plane is lost 
in fog and he must locate a radio beam 
and guide himself to a field, placing him- 
self m a position for a normal approach 
not more than 500 feet above the airport, 
entirely by radio. Even after he has quali- 
fied he must take frequent examinations. 
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The Worlds Best Shaves with Ingram's 

for these • • 1 REASONS 



1 EVERY WHISKER 
WILTED 

/Vo wh inkers arc totigh 
to [ngratti'sf it ir*^nh 
Iftvm aii at ike i sfrip.^ 
oJJ Ifie oity cmdnff, 
softrns Iticm df»vn to 
the skin Unff gives 
yoti a rintit sftope in ct 
quick ouc€-owr* 



2 YOUR SKIN 
CONDITIONED 

Ingram''^ prepares 
your face before you 
f^bavc. Tones and 
smooths the xkln^ and 
by a sprciat ttthricaf^ 
inff art ion, mnkrs the 
razor glide v'ith 
<1 skip or jump. 



3 COOL SHAVE, 
COOL FACE 

Ingrum'^ bririfjs a 
brae ing coolness la 
■your- shares. It ends 
sting and smarting^ 
and pn2(fcts 'yrntr face 
against rawness when 
ifte share is finished. 
No iotion necessary,. 

* 



FRISTOL-MVEIig Dc|st. F-JOU 
llD Wouhtn^iua St., York, N. 

/’it ffhdtv tru /«T to 

duiifl. Srmi tng latnprr tuot‘,ff*r. 

Name — ^ 

Strvi't 

City ^ State 



ingram^s Shaving Cream kas in 
it three tipeciat ingredients^ put 
there e.Bpeciaily to do these three 
helpful things for shavers—^ 

1st, to wilt whi lakers quicker, and 
more thoroughly* 2nd, to prepare 
thehkiri for easy, scuillcsB shaving* 
3rd, to cool the shave and put an 
end to afler-shaving irritation. 

Because it gives you extra help 
in shaving, Ingram’s you 

extraordinary comfort. And iTa 
con ten f rated, to make shaving 
cost less. Three months of cool 
shaves in each tube or jar* 



TRY THE WQRLD*5 COOLEST 



INGRAM'S SHAVING CREAM 

Ig advertisers please Pupu^pr jtfecftantrj 
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Heroes of the Flying Cross 



^Corttlnugd ^^pm page S70]> 



emergency 'chule^ which checked my drop 
and I a1ight€Kl in a field/^ 

A gas bag that went wrong brought the 
Distinguished Flying Cross to three noted 
balloonists of the air corps* In July of 
last year Maj. William E* Kepner, Capt. 
Albert W* Stevens and Capt. Orvil A. An- 
derson attempted a flight into the strat- 
osphere* Their metal gondolar filled with 
scientific instrum entSt was attached to a 
huge gas bag. During the flight, the bal- 
loon became disabled. Great rips ran 
down the side and at 10^000 feet the occu- 
pants were forced to ^^abandon ship*^* The 
portholes of the gondola were opened and 
Capt* Anderson was hurtled out of the 
great ball by a jerk* Kepner and Stevens 
still clung to it, hoping to release the huge 
parachute and ease it toward the ground 
with the instruments. For 5,000 feet they 
clung to this ball^ fighting the weird aerial 
battle. At last they lost and were forced 
to jump to save their lives. 

Does lightning ever strike a moving 
plane or Vhute in the sky? A balloon oc* 
copied by Lieut. Uzal G* Ent and Lieut. 
Paul Evart, pilot, was taking part in a race 
at Bettis Field, Pittsburgh. The balloon 
was at about 2,000 feet when a thunder 
shower came up. They fastened on their 
parachutes and descended below the storm 
level* After ascending again Lieut* Ent re- 
ported a loud explosion. 

"My left leg and right arm were par- 
alyzed temporarily by the shock,^* says 
Lieut- Ent* “I got to my feet but found the 
balloon was on fire at the top. Efforts to 
revive Evart were ineffective but I thought 
he was alive. My first thought was to 
throw him over the side and trip the par- 
achute, but I considered this unwise owing ^ 
to the type of the 'chute. I decided to ^ 
jump, then changed my mind* The bal-j^ 
loon was faffing about 200 feet per minute 



the basket. With the aid of bystanders 
Lieut. Evart's body was removed* Artificial 
respiration was tried but he was pro- 
nounced dead* Electrical shock was given 
as the cause of his death. In my opinion 
lightning did not strike the balloon* What 
I think happened was this. A heavy charge 
of static was responsible for his death and 
the subsequent fire, and this charge may 
have generated around the valve.” 

Piloting an amphibian across the Canal 
Zone, Lieut. Cornelius W, Cousland saw 
his co-pLlot mortally wounded by a part 
of one of the ship's motors. The body of 
the dying man fell across Cousland^s lap. 
Below lay Gatim Lake, studded with tree 
stumps. Behind was a cabin full of pas- 
.sengers* In front was a disabled engine* 
He rose to the situation, however* He 
fought the controls until his spinning ship 
was righted and then, by skilled maneu- 
vering, brought it down on the lake beside 
the jungle among the rotting stumps. 

Sergt* Neff of the air corps received the 
Cross for hand-cranking a motor of the 
dirigible TC-71 when all other means 
failed after the ship had been broken loose 
from its mooring by a storm. Neff dis- 
carded his parachute and, climbing out on 
the rigging, worked in the darkness and 
the lashing storm until he turned the mo- 
tor over* Kis courage saved the ship and 
its crew from destruction. 

The Flying Cross is given also for out- 
standing flights as well as heroic action In 
the air* It has beon won likewise by he- 
roes on the ground who, at the risk of 
their lives, have rushed up to crashed and* 
burning nlanes and rescued the occupants. 

in 

^STAR MUCH HOTTER THAN SUN 
IS MEASURED BY SCIENCE 



With 0 surface temperature many timesi^ 
but accelerating* It was not possible toV^’greater than that of the sun, a distant star 
valve, due to the danger of an explosion. been found to have a heat of l&O.OOO J 

The maximum rate of fall was about 700 ^ degrees Fahrenheit. The sun's surface is 
feet per minute. To check this, avoid 10,000 degrees. This particular star 

landing near some village, and to try tfi^^is a sun surrounded by a nebula, which in 
land in some small creek, all available^ the telescope looks like a halo. This neb- 
ballast was thrown* The balance of the^ula, according to Dr* I* S. Bow^ of Cali- 
gas burned at about fifteen feet. The bas- ^fomiaylnstitute of'T’echKdlb^, enabled 
ket landed on the bank of a stream with'^'^Sdentistsi’O-measure the temperature with 
little jar. The burning bag fell away from .^the aid of the latest instruments. 
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but... 

Since I Gained 10 Pounds 
This New, Easy Way 
I Have All the Dates I Want 



N OW there’s no need for thou- 
sands to be *'sklnny'^- and 
frlendleea, even If they never could 
gain an ounce before^ Here's a 
new, easy treatment for them 
that puts on pounds of solid, 
naturally attractive flesh — in /uat 
a few weehsl 

Doctors now know that the 
real reason why great numbers 
of people find It hard to gain 
weight, and suffer with Indiges- 
tion, constipation and a blem- 
ished skin, is that they do not 
get enough Vitamin B and iron 
lu their dally food. Now with this 
new discovery which combines 
these two vit^ elements in little 
concentrated tablets, hosts of 
men and women have put on 
pounds of firm flesh — a very 
shQTt time. 

Not only are thousands quickly 
gaining normal good-looking 
pounds, but also naturally clear 
skin, freedom from indigestion 
and constipation, new pep. 

7 times more powerful 

This amazing new product, Irnn- 
Ized Yeast, Is made from special 
ale pcast Imported from Europe, 
which is the richest known source 
of Vitamin E* By a new process 
this yeast is concentrated T times 
— made T times more pouter ful. 
Then it Is Ironi^ad with 3 kinds 
of iron which strengthen the 
blcod, add wonderful energy^ 

If you, too, are one of the many 
who simply need Vitamin B and 
iron to buJLd them up, get these 
new Ironized Teaat tablets from 



your druggist at once. Day after 
day, as you take them, watch 
skinny limbs and Sat chest round 
out to normal attractiveness. Skin 
clears to natural beuuty+ new 
health comes, you’re a new person. 

Results guaranteed 

No matter how skinny and run- 
down you may be from lack of 
enough Vitamin B and Iron^ this 
marvelous new Ironized Yeast 
should build you up In a tew 
short weeks as it has thousands. 
If you are not delighted with 
the results of the very first pack- 
age, your money will be Instantly 
refunded. 

Only don’t be deceived by the 
many cheaply prepared ‘'Yeast 
and Iron” tablets sold in imita- 
tion of Ironized Yeast. These 
cheap counterfeits usually con- 
tain only the lowest grade of 
ordinary yeast and iron, and can- 
not possibly give the same re- 
sults as the scientific Ironized 
Yeast formula. Be sure you get 
genuine Ironlsed Yeast Iflok for 
“lY" stamped on each tablet 

Special FREE offerl 

To start you building up your health 
rlKht away, ive maJee this absolutely 
FREE offer. Punchaise a package of 
Ironized Yeast tablets o.t once, cut 
out the seal on the box and mail it 
to us with a dipping *if thin para- 
graph, Wo will aond you a faselnnt- 
ing new book on health, ‘'New Facts 
About Your Body.^' Etemember, re- 
sults ^arantucd with the very flrnt 
package — nr tscMi'y rr/uadri. At all 
dPUfjEists, IroniJsed Yeaat Co., loc.. 
Dept. ftSlO, Atlanta. Ga. 



GIRLS wouldn't IOOK] 
am WHEN I WAS 



SKINNY 



When loHfini? fo adverffsera pleaao mention Poputar Mechanics 




122A 



POPULA& KIECHANICS ADVERTISING SECTION 




Split-Second Photography 

(Cont inu ed from page 555 ^ 



ufacture until the lags in the bulb action 
and shutter movement are timed so the 
shutter opens and shuts when the bulb is 
producing the most light. 

The same thing is accomplished by the 
mechanical speed-flash gun in a different 
way. The shutter cable-release is re- 
moved and a spring-operated synchro- 
nizer^ wound like a watch, is attached in 
its place. The cable is then screwed into 
a socket in the synchronizer. The attach- 
ment is a combination of electric switch 
and spring plunger. It is adjusted so that, 
after being W'ound up and released by 
pressure on the cable button, the switch 
first closes the photoflash lamp circuit, and 
then, at the proper instant, the plunger 
releases the shutter. 

A hundred or more lamps can be ar- 
ranged throughout a large auditorium, and 
flashed simultaneously, with the assurance 
that the camera will snap the picture while 
they are burning most brilliantly. One 
multiple synchronizing outfit fires 192 
bulbs at once, requiring the flow for an 
instant of 576 amperes of current* This 
would wreck the average wiring system if 
the bulbs were fired directly from the 
llO-volt line. But* by feeding the current 
into the multi flash synchronizer, it is 
transformed into a high -ampere, low- 
voltage impulse that fires the lamps with- 
out danger of overheating the poorer wires. 

Professional type photoflash synchro- 
nizers cost from $12.50 to $22.50. It is re- 
ported an amateur type synchronizer is to 
be marketed soon for about ^,00. The in- 
genious amateur can construct his own 
synchronizer or semi-synchronizer. A 
simple one is illustrated. It is a hinged ar- 
rangement attached to the shutter release 
cable. When the leaves of the hinge are 
squeezed together, the cable button is 
pre*ssed, opening the shutter, which has 
been set on bulb. Then^ as the leaves move 
closer together, two electrical contacts 
close, firing the lamp. 

Make the halves of the hinge from strips 
of aluminum or brass measuring about 
one-eighth by one-half by four and one- 
fourth inches, Rivet a small brass hinge 
about one- half inch long between the 
strips when they are placed end to end. 
with a gap of about three-si jeteenths inch 



between them, This forms the hinged 
joint. At the opposite end of one strip, 
drill a hole large enough to receive the 
metal collar attached to the outer end of 
the shutter cable. This collar is flared to 
provide a finger hold. Near the edge of 
the flared part when the cable is passed 
through the hole, drill another hole in the 
strip and thread it to receive a small bolt, 
whose head damps the flared collar firmly. 

Midway between the ends of the same 
strip drill a hole and tap it to receive a 
small bolt equipped with a lock nut. At a 
point directly opposite this hole, in the 
other strip, drill another hole, making it 
large enough to receive a bolt which has 
been passed through an Insulating tube of 
hard rubber, paper or other non-conduct- 
ing material. Use insulating washers be- 
neath the bolt head and nut. This boll 
must not come in contact with the rest of 
the synchronizer. File its head fiat, to 
provide a good contact surface for the end 
of the bolt in the other strip. 

Adjust the bolt with the lock nut until 
it touches the flat head of the insulated 
bolt immediately after the shutter has 
opened as a result of the cable button be- 
ing pressed. Connect the synchronizer 
into the circuit in place of the usual switch 
on any standard photoflash gun, running 
one wire to the insulated bolt and the 
other to any convenient part of the strip 
containing the other bolt 

Set the shutter to the “B” or bulb mark 
— '"D’' on some foreign cameras. When the 
hinge is squeezed together, the cable- 
release plunger moves inward and opens 
the shutter* Then the two bolts come to- 
gether, closing the electrical circuit and 
firing the lamp. Release the hinge imme- 
diately, to permit the shutter to close. It 
may be necessary to insert a spring that 
will force the hinge open, if the spring In 
the release cable is not strong enough. 

Very short exposures can be given, the 
duration depending on the speed of the 
bulb, but the shutter will remain open no 
longer than necessary for making this ex- 
posure. The size can be altered to fit any 
sbutter-rciease cable or trigger. Con- 
struction can be simplified by using maple 
or other hardwood for the two hinged 

(CuntinuEil tn pag« 12SA) 
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What's thfl difference 
between Evsready 

Flashiisht 

Batteries and 
KM an old, 

out Joke? 



worn 






Easy I 

The joke's ‘"dated'' 
because it's stale,, 
but VfE'RE ' 'DATED" ' 
BECAUSE WE'RE FRESH 



rT GUARANTEES THEY'RE 



Satteries will “go deod' if left over-long on 
deolers' shelves. Ail Eveready &otteries hove 
□ "Dcte-Line^ thot guorantees FRESHNESS. Only 
really fresh botteriei give uniform, dependable 
service. Look for fhe"*Dote-Line" wheii you buy 
..Notional Carbon Co.^ Ino, New York^, N. Y. 



LOOK fOtl THE 




I^JIGSAW 



Postpaid 



(IT. £i, J>. Mr aui^ili {T, A. Mi,TV} 

fTRC-pi 19 bjwMmiI 

• ~>1-4|lE Void 

Jin l*»W 

ORDER 



■ii JlUU'QH''' 



nnni/'i^^r.T.TinTTn 4se SU Paul SU Rochester, N. Y. 




NEW 

BENJAMIN AIR PISTOLS 




turn scrap into money 



Thp cm™ and neY-lsRiJ Pfiltinn nf *“Autn Pamin?r" WEUl lit] tho tnen orLCIrtflJ lipIKlfleilr 
arnttm twiA'ruiisH ih nrjw ufl Um wrc-iN. iifinvcrt old imiiBniiunjltito A.t'.ttPil 
U. 1'. bIIilI tucNLorrs WltJi ivj 1 CB 4 {e« lif <1 v»i|tii. r<jr |h>wcr. llifijt, 

wbIcIItis. and rutllu OMrallcm. Crenta tiew igi'rii.Tatnt^ aLtaptaliln hir tkcimE. nutci- 
hiinlitlin, cFr tniFXs. Ttifljf rati tm ilfivtin l)jf fan Iwilt. wind!, or wnicf TJilA \Kmk, 
with cmni:i1rit« llltintratkiEU.^ t«tl» ynq huw ramii]; anJ K^rlKrlcMratlr thfiM Plianctos- 
ran l»c niaile. Aknu In^rructlanH Cor ro'wtnflilW^ nycN> JtfmaluraH. 3fiQ [lefltiltli'ilM 
iif rWCrlriiT tcrcili!i, Ipictl nnrf rnrionpd l>i thiiOflahcl'. |■‘^lrr. tl. 

Fratpald. AUTd eOWER. Dept. B, 41.0 5. ChlEJiDfi 
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Y OU'LL get more g^ine thfs season If 
you go after it with Nitro Express — the 
first long range shot shells to feature 
nmed Pafterti. These corrugated space 
zlers give you an evcn^ uniform spread ac 40 
yards, 60 yards, even at greater distances 
... no chin spots * . * no dense centers . . . 
a hjj lanced pattern with all the extra power 
and smash that have made these shells 
world famous. 

And they’ve got stamina! We*ve soaked 
them in water * . . frozen them solid in cakes 
of ice , , P then chopped, them ont and fired 
themi Yet every shell did its scuff. We've 
baked them, sluog them about in wet canvas 
sacks, tested them under the most unusual 
field conditions. Yet they always come 
through with quick-ftash get-away, full ve- 
locity* smashing energy, with BALANCED 
PATTERN AT ALL RANGES. 

Buy a box of Nitro Express and test the 
shells themselves any way yon wish. Their 
actual field performance is the best reason 
of all for you to SHOOT NITRO EX- 
PRESS SHELLS THIS SEASON! Reming- 
ton Arms Company, Inc^ 1775 Seaview 
Ave., Bridgeport, Conn. 




DIFFERENT IN LOOKS.,, IN ACTION 





SPARK riUGS 

CLEANED 

AHIl AD JUl^Tttt 



Have your 
PLUGS CLEANED 
and SAVE GASI 

Your Spark Plugs, If dirty or 
womymoy be wasting os much 
as 1 gallon of gos in ten. The 
sure remedy ts spark plug 
cleoning — at any Registered 
AC Cleaning Station, Look for 
the ^"^PIug*fn-the-Tub." New 
AC quality plugs now 60c« 



AC SPARK PLUG CO. 

St. Cotharlnaa, Ont. 



WHIU 

YOU 

WArr 
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SHAWm>*^^^TRACTOR. 



Catch Fish! 

ttelR, Mhik, MUHktRts. VLith our 
now MUtnif PAlvu-TilMKl »TEEL 
WIRCTIVAr. Writ#rarnEiTFRCE TRAP OFFCR atiil UuTkmUI t'AT- 
B,tnn. SI Bainf nur Cminauft Flsli B&lt FftEE tA ] ntrodU CV OUT traps. 
WALT0H5UPPCV GO.. 3SD9 JUNUTA AVE,. &T. LOUIS, HO, 



BENCH SAW 



OMLV 



5315 



Mo»l Atnintn^ Bprfflin £v«y Off^rod! 

r .EatHr-u #Mh wn LliAt kB fi.r 
Hif" jirt*. hli«iL (i?r J'llr w li.miH 
UJ]‘!ir f.‘no?4W r.'irxR sinnpH 
l4ri'.*LL7 )>r4-Tlnn'' li^hli* In. 

>4|iiTviQj: '■rlairi ]3 !>»■ 

•Jtli n.TiFM ■ml nTi "1, tuiH, ,-inl, 
r.'Maf tiilib rtit Ih 4 iiMil fiu- 

f irrai«h nil F It J-'.K lVv4 

r. o. r H a, n,irh*.i, 

BALKO ELEG. motor t SUPPLY CO. 

ID S. Cllnlort St., CHlCAGD, ILU 



AiuitlM Mftuy fiw tmok or, 

Ekiusi, nmfM, pnidti'y niBnlutB, wHB<rj Mm», 
hirwii li.FTnTiii. nltlr^Ir'iL I■w 71 n, ruU 

IibIi 1 tu 3 T-r P, rkUnr Df 

•.Ikins ryt*., wn I, Fi^f rmWM. CWTAUDV, Lm 
Dm Trtw n>P- A drfrfM 

SHAW WPS- CO- IFwhABlO 

DtbHhrtWf, Kjbi,. nr ColuDibB, Dkki 
H U13 klBciiriUb Ay»„ Clikikiyi, 111, 




Turn Your 



IVees ItiLo Cas^h 

lie IndcptodcfiMtart a wood \lf ^ t jtAw> 

Mivi^ng bui,iru:»« , kivc montv com- wi m.o.wqvc, 
ins tu all the time. Um the portable ens^oc vf at *ro\md. 
Fav« for itMJf. Low faewrv pHccs. Dia FREE Catoloi^, 

WITTE ENGINE WORKS 

■T41 OAKLAND AVK. KANCAA CITY. MO. 
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SPUT-SECOND PHOTOGRAPHY, , A 






<C4DCUiued from pngc l£2A> 

arms^ and connecting the flexible Ivires 
directly to the two screws. Screw threads 
of sufRcient strength can be cut in maple, 
for the adjustable contact. By careful ad- 
justment, shutter speeds of one -half or 
one- fifth second can be employed. Be sure 
to fasten the hinge firmly and have the 
hinge pin working tightly, or the lost mo- 
tion will make such speeds unreliable, 
Use it only with low-voltage battery cir- 
cuits^ never when the bulbs are fired by 
house-lighting current. 

Camera shutters also may be synchro- 
nized with flashlight guns using mag- 
nesium poTvder. Usually the force of the 
powder explosion causes an arm to move 
and complete an electrical circuit which 
energizes a magnetic tripping device on 
the shutter. Such a magnetic attachment 
can be made from a doorbell or buzzer. 



An English photographer uses synchro- 
nized photoflood lamps to photograph fish 
and animals. These lamps are simply low- 
voltage bulbs burned at a voltage that 
raises their tungsten filaments nearly to 
the melting point. Intense light caused the 
animals to move. He devised a system of 
relays so that, by closing a switch, the 
photoflood lamps would be illuminated 
and, as they reached full brilliancy, the 
shutter would operate. By using two door- 
bells as relays, he secured the necessary 
delay in shutter action. 

Practically any amateur camera having 
a between- the -lens shutter is adaptable 
to photoflash equipment. Lenses of ex- 
treme speed are not necessary, because, 
with fast film, speed shots can be made at 
lens openings of f:8 (U. S. 4) or there- 
abouts. Shutter speeds of one-two-hun- 
dredth second vdll stop ordinary child 
action. Photographing sports activities at 
night is another fascinating field. The sub- 
jects of candid camera shots do not know 
they are being photographed until the 
bulb flashes; and w'ith the blue lamps, 
even this warning is eliminated. 

Split-second flash-bulb tactics some- 
times produce unusual lighting effects in 
bright sunlight. The illumination from 
photoflash bulbs in reflectors is more in- 
tense than sunlight on subjects a few feet 
away. With photoflash bulbs, the cost per 
exposure may be a bit higher, but the re- 
sults possible will offset the cost, 



HAVING 

PISTON 

TROUBLE 

V 



Fitted into the cylitider-bore is a rebtively sim- 
ple looking assembly of piston, piston rin> 5 S, 
piston pins, and the connecting-rod which is 
joined to the crank-shaft. 

The primary service of the piston is to con- 
vert the pressure of the exploding gasoline on 
its upper, or dosed face, into the force necessary 
for ttimiog the crank-shaft. The downward 
escape of the gases is checked by the flexible 
rings and by tlie filtti of lubricating oil between 
piston and cylinder. 

This oiJ film also must resist the terrific heat 
playing upon the piston as well as cushion the 
shock of the sidewise thrust of the dow'n- 
Swinging piston and connecting-rod. Any weak- 
ness in the oil film inevitably leads to pre- 
maturely worn rings, scored cyli rider s, loose 
pistons. This condition in turn leads to rapid 
formation of carbon. 

If you wish to avoid piston trouble and have 
assurance of perfect functioning of the motor, 
the sdeaion of the right grade and quality of 
motor oil is essential. 

Because Quaker State hfotor Oil, for over 
twenty years, has demonstrated an unparalleled 
lubricating elficiency, it has become the "first 
choice of experience.” Thai's why so many eco- 
nomicaJly-minded motorists are saying today: 
”I can't afford repair bills, so 1 use Quaker 
Slate.” Quaker State Oil Refining Company, 
Oil City, Pa. 



QUAKER STATE 
MOTOR Ol&S 

35(^ per quart 
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WOOD CANS 




a 

EASY DOG STUNTS 

ICquUb u cJ froiR ffage 56 S> 




MAKE PERMANENT REPAIRS 

G*naint Plmrtic Wodd iflihe woiuJetTh I Tiria' discovery 
■etlinq iooee batliroom iiicturipfl, Jocuw liilea, fillinu crmckiuRiund 

LiiiT.I]iu4jid, lioleii ftround dnmaKccI toilet lUUl otljcr 

IlKL Just prcBi and shape IhLp putLy^like prepamtidD imo 
place and it driev quickly Ui hi^rd. permanent 



EASY TO USE 




Genuine FUuaic Wood is real wood In putty form; when dry 
It li tiLird, periisaiienl wixid that cun l>e worked withnnywcHcid' 
working LudIs^— enn br Eiwcd, pkiiied, turned on a lii-Uir, 
sanded, earvcd'~-will hold. Trailn and eczrnwn without epliitltigt 
cracking or crumbling. 

Genuine Plnatlc Wood will 
adhere Lo any dean, dry 
surface — wood^ metal, 
stone, glass or porcelain — 

1 1 H-a tCrprooJ and weather- 
[iroof“crn be [Kiinted 
□ rid varniilied perfectly. 

Always ask for the 
Genuine at , nU lendinB 
hardware, paint or depart'' 
ment stores. 

Plastic Wood algo Comes in wbitc 
which is ideal fur bnilunoni rciMira, 



PLASTIC WOOD 




■Nwv stippiYca: 

narUrtlnx — .'.rcr.f.SpnFi Cix>d<i, Plrs^J 
■rmi, Crcthcl, Shoct, rtt Semi I he for 
DEW uuluj, (u Ik r^ernuJ ufs (b-Lt uffter 
AmiTft Navy Supply Co, 4T72 Lester Si. Richmand, Vs. 





NORMANDIE MODEI. 

Pullatsrplui — tcaio l-Jl'* — aherl — 

fid I [nurnictions^ 7 phDtoE.---2S detmLl TiewE. 
Erarrihiag iddudpd vith CElsIog IiueIe «nd 
■iipplSrs jHHt paid 35^- f^nd for romplett 
rMUdo|{ of Rtodci pluacE EUd JkmCe 
IHEAL Ctf. » W. 13th, New VarhCltv= — 



arms grooved in this fashion, Ati old bi- 
cycle tire is best at first, but as soon as the 
dog learns to jump through without the 
guiding leash^ a metal hoop can be sub- 
stituted, Virtually all trainers teach dogs 
to do the “grapevine” through their legs 
with a leash and cane. As the dog walks 
through the trainer’s legs^ the trainer 
switches the cane and leash from one hand 
to the other^ the former lightly tapping the 
rear end of the dog as the master says: 
'^Now, left” and “Now, right,” The leash is 
eliminated as soon as the dog gets the 
idea, then the cane is dropped, and finally^ 
the commands are eliminated. 

The hop over the stick can pave the way 
for training your dog to walk on his front 
legs. Touch him with the stick on the hind 
legs while he is making the hop. This 
causes him to hold his rear legs up as he 
takes a few steps with his front legs* The 
number of steps is increased after the first 
preliminaries until the dog gradually de- 
velops into a front-legged walker, 

A dog will learn to walk on his hind 
legs if allowed to place his front paws on 
a stick that is moved slowly forward. If 
your dog likes to amuse himself with a 
rubber ball or slick and shows retrieving 
talent, he can be taught to get your cap or 
bedroom slippers, but this may take weeks 
or even months of daily work. As soon as 
the dog learns to retrieve a ball or stick, 
an old cap or a pair of slippers can be sub- 
stituted, Once the dog learns to retrieve 
them, the distances can be lengthened to 
encompass the whole house. The words 
“cap” or “slippers” should send him scam" 
poring to where they have been left, AH 
the while, however, the dog must be kept 
"sold" on the idea he is only playing. 

One of the most difficult tricks is the 
somersault. To teach this trick, your dog 
should have a shoulder harness to which 
are attached two sturdy leashes by means 
of swivel snaps ringed where the breast 
straps cross the shoulder ones, A square 
board should be slanted against the base- 
board, Place the dog on this board, grasp 
the leashfTs in either hand and slowly flip 
the animal over so he will light first on 
his hind legs and then on all fours. The 
board is gradually lowered and the train- 
ing repeated until the dog engages in the 
somersault when he hears the signal. 
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S K F Ball-Bearing Head 
36* Between Centers 
100 Lb. Weight 

A refti muter woDd-norkina lllthe, With 
whieh you nwi ilo wutk to be pmud aL 
Very h™vy cuUalrurtinn of cwt iron. Hod. 50 in«hM 

lonjE, crckw^hrncrd evory 5 mcljra^ is absolutoly rigid^ Waya are 
Irlc^gral with bed. Citm hpnv>', wMp hcaditoofc. Hollow atfitl 
Uir(wli*d both r^nda, Jets you tUf h lurjste diaUietcrH {tublo 
tofw, cte.) over the end of tho b&nch. 700. i:^W, ^.TOO 

and 4000. ball-bearings beth sides of Hpindle drivs 

E uiloy. Motor eso be mauntw either below or bark of lathe, 
[and tool rert 1^' Jon^. 

lATLASORiLLl INDEXING MECHANISM 

Frrr dlv ulitfi. niiriae, fl't.. un ywur IafIie. ttrre io an 

513.95 Id >33i 44 uidrxiiiir I'H-rlidacNfrt law o( ftii bulm in ibn tmea 

Lu» Rhlpr r>F thi* ‘ipipnU- |i'llbT. in n pin vLi«h 

fiHiB tarO'iiKJ] tlii‘ iLfPpla Ear Ic. Voa iwi UiiHide &c- 
eLLtatitlr in(M ajo- otttnlM;i‘ of #iirtincadiiri«ililp into 4V&. 
Wr[l(^ ferr naiir af n.Entnr HescrihiiH WcmmI 

taibLu. tbALhl IwEbea, drill armti-a. no. 

ATLAS FRCSS CO. 

1E4] H, PitchDr SU Kalafflata*. Wlch. 

C < n «W> * *p SIsfraT !■ CakiBB* at 

ATLAS SALES CD.. 15 E. Waehir Drive 




The FlartC TOOL CHESTji crar msde fi»r 
MaCltlntStl and TooLmakera. ibowQ in 
Free CDtatog. 

GCRSTNCO TOOL C HESTS 
A44 Calumbfa SL* Dayton,. 



i fer^ 
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buon your name on TOOI .9 



arkocraf 

IJITOTECT vaun TOOLS FnDH THEFT 

eLreaH-lir ur <>t iljiiifB ab ila 

.ml Siira a»b .tut ■lutricin.ii'ti.. or 
Diaui, |iki vriibir nu imhrf wi.Lb jicii i>r iW'ivJI 

C •Ml plats outfit fHipiiri lurttm 

jjihvteAlwir hlliiptr-Blod dlfcuki-r frEL UfWHp \m£mj. 

AlSSwtiri^D., »I7S.E. Sxitll.. IWHuri. Cn. 




DO YOU 



WANT a new biiajui^ 
ItrofoasJoti af ynur ow'ii. 
with all the irsdc you cam 
attend to? Than been me 
- afootcoTrtiriJaTiljf, mid 
m a few WFcks CHm biir itieame in aendeefertr. — -not inedieal 
nor ^irnjKjdy-^awy tfirtne for home tTainiafr, no further capiLaJ 
ne«i«], no goods to buy, no ageney. EBtablislicd IliEHi. ^ddrrsj 

Stephenson Laboratory, i Back Bay^ Poston, Mass. 
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Cnefosed, 

Mng, Rollor-B«arfng 
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ASK VOtnt PEAX£E for a demoiutratioD of tbc 
/\, pew Superfei; Heal -Direct or— if yon want 
clcflii, conTcnieat heating for home^ etore or 
office. The Heat- Director, made by Perfection 
Stove Company, combines circulating and radi- 
ating methods and directs heat mys by means of 
paleDted shutters on three Bides. With adjustable 
Dhutters closed, you have circulating heat^ with 
■hutlera opened at any desired angle on each 
side, radiant heat ia directed toward floor or 
other Hurface, as you choose. The heal can he in- 
creased or decreased by a slight turn of the diaL 

The vaTOrieing burner u&ca inesmensive No. I 
fuel aiU kerosene or distillate. The rc movable 
fuel lank holds enough for as many an forty- 
two houra. The finish laporcelain enamel in rich 
hurled Walnut desipi. There are three sizes, also 
several radiating models. 

For onff-riMiiii chiity •p^tr^ w* ik* «fnort 

de^igrLM porUtbim r'«ry«c‘iJ0ii Addih ilsalArj^ 



SUPERFEX 

HEATERS 

PIOHinDF PCIfKhONlTDVI la' ' i. If=*^ 

FEFFECTIOlvf STOVE COMPANY 
^S53>A PlaHAvD.. Clp¥tlDTid.Ohia 
[3 PJ^ato Mind frDt t>aDl;|:*l nhoui tin* □ppi' SupeffttA 
Hpaf-DiTeclor 

□ An cf f aid b I KhDwi B D M odo rpi F*< Gda Wi H tfl far 
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Air Masses Tell Future Weather 



iContinu^d from page SO0> 
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Tap, Pifot Chackt Weathar Map of Routa: Bottom, 
Planm Ditpotctitr StuditM Air Conttitiont 

fmishedi the forecaster can apply laws of 
physics and calculate the in ass movements 
and resultant weather for hours ahead. 

Suppose a warm-air mass is virtually 
motionless over one area. Hushing toward 
St U a cold-air mass* Knowing thisj the 
forecaster can prophesy that much of the 
energy of the cold mass will be e>£pended 
sideways because the heavier cold air can- 
not rise above the -warrner body. Currents 
of cold air will run along the front of the 
warm mass^ then, and set up a wave in it. 
This wave gradually assumes 
a circular motion which may 
develop into a tornado* Or 
perhaps the forecaster finds 
a situation foreboding 
squalls* A polar air mass is 
approaching* It is cold, but 
its lower level has been 
warmed moderately by con- 
tact with earth and sea, and 
it has also picked up con- 
siderable moisture. As it 
warms, this air rises and 
cold air descends to take Us 
place* This is called “over- 
turn** and brings nasty 
weather^ with gusty winds 
and squalls. Overturn is also 
caused by the retarding of 
the lower part of the mass 
due to friction With the 
earth. 



The air-mas5 analysis rnethod 
is used chiefly by the air lines. In 
addition to long-range forecasts, 
pilots receive a weather report 
every fifteen minutes from the 
department of commerce* Spe- 
cific forecasts thirty -two hours 
in advance and general forecasts 
for foriy-eighl hours are being 
made by air-line CKperts. Even- 
tually meteorologists hope to 
make accurate general forecasts 
as far ahead as seventy- two 
hours. 






Mop Symhalt, Photnix, RmaJ **Cmiting Unlimitad, Clmar, ViMihility £0 
Afrlu* Tmtnporaturx 86, Dtur Point 3S, Nino-Mifa SeuthtaMt Wind" 
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DAit*t l«l iidfkl«HccHt 
plmplrs lilPIknd VO|| vrttJb 
a hated nlckaamet 

Bctwecrl the ages eif 11 and 25, iiti' 
portant glands develop. This csmwa 
disturbances throughout the body. 
Waste poisons get Lnto the blocid and 
irritate the skin, making it break out 
in pimples. 

But you can clear these skin irritants 
out of your blood- with Fleischmann's 
Veast. Then the pimples disappear F 

Eatl cakes a day ^ beTore meaJs, until 
your skin is entirely clear. Start today 1 



TWO WECKd LATCR. 



“Tom, I'VE fii?cusM-r vt?o Some 
FLEl3CH*WUatJ'5 YETAST CAjCES- 
’PtEASET »0 — AW15 

5WIKI— A CHAUCE.^ 

^OH. AW 

Ckerntrsis 

AAlVTH»l.i«~lD MAKE 



For -The tovE 
O/AIKEI— 1T 
i5Urr olO 
T5IMPLV FACE- 
»/ WSQOfSE, /. 



)/ SdteAS Y 
, ^ Tm 

' WvlAT" 



AS 

Tm J3c»eht. 
WHAT* 

kAPPEWeO.^.^ 

WA/ETOSIAFCr 
CALLIM& 'FtXJ 

' handsome: 



IfU. IkmHwrJ hrw<4i tKiorMtnud. 



rSy 



br rl»iHlba ithlli Irr 4 l«at« 
*ut <ij IIk- blm>d 



W'/ifit lorffiHfj fo odrerrisora plcrtsc mcnNoit fop whir Jfeohflnl'ea 
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New Battery Gives ' 
20% More Power 

. at no extra cost 




Hert s the bittery you need foe quicker, surer sieni— 
aeverdAiJiufr Liffhu tnd power to keep afi the acces- 
sories runains in top notch, forra at uJ iiioea^ 

Record-Breaking Power! 

I magine! Inascfiesoftests cemfied by Wcitern 
Union, the new Goodrich Electro-Pak Battery 
started a car 2606 times, with&itt rtcharghtg. It 
mn a 3150 Ib^ caf in low gear a disunce of 1374 
feet, ufUh the motor That’s sifper~p^^wet 

any inan*s language! The escclnsivc Goodrich 
Power-Saving Top Cover keeps out dirt, moisture, 
add spray and other causes of j>ower loss! Re- 
member, the Goodrich Eiectro-Pak costs no more 
chan other Leading batteries, 

ANOTHER B* F. GOODRICH PRODUCT 



Goodrich A/ Battery 
THE SUPER-POWER BATTERY 



MAN IN EACH TOWN 

r«A«rtoni, mlrmpn. rte , ^ ppw 

qutri^. OtltOtH IliTtLl^ea- IrmUHirllcuUliin W rlt« Ttidiy 



To Plate 
auto iiarH 



GUNMETAL CO., 



Av«. M, 



■HuCfl re- 
t 

Oe<cptur, HI, 



STOP^^ITCH 

• *.IN ONE MINUTE.*#. 

Simply apply Dr. Demtifl' cooling, antiseptic, liquid 
D, D, D. PftEsmrPTio.v. Quickly relieves tli& itching 
torture of eczema, eruptions, rashes and otnef ptLii 
afflietionH, Ita gentle oilfl soothe tho irritatod and m- 
flazned skiup Clear, arC'iiselesa, and slainJeatli — dncaiASt, 
Stops the most intenaso itching infitantly* A 35 c tnol 
at drug stores, proves it — or money back. 



THE LATEST FOB THE CRAFTSMAN 

(CdntinU.d tmm CDlorutO Ssction l 

rating take only a few minutes. The same 
basket made of wood involves sawing, 
grooving, sanding, gluing, applying a finish 
molding, filling and several coats of paint, 
A simple piece like the metal basket can 
be completed in less than half an hour at 
a total cost of less than twenty cents, in- 
cluding the paint and wire, Qther pieces, 
and there are hundreds from which to se- 
lect* are comparably inexpensive. The four 
units occupy only a few square feet of floor 
space and none of them involves dirt, dan- 
ger or any great amount of noise, 
fBesides the four units the home crafts- 
njan needs a bench, a vise, an electric sol- 
dering Iron for delicate work, a hack saw, 
nners^ snips, drills, files, punches and a 
other tools* He can start with the 
elder and metal former and add the other 
I units later. The welder, shaper and 
hand tools can be obtained for less than 
$100, or a complete outfit with accessories 
I for the units can be purchased for less 
luhan $250* 

■ Working up a paying business from this 
hobby is a simple matter since the line of 
artides which can be made is limited only 
by the ingenuity of the craftsman. Besides 
those already named, a list might include 
such diversified items as tool boxes, dis- 
play racks for stores, signs and brackets, 
trash burners, various kinds of light furni- 
ture, milking stools, sotivemrs and novel- 
ties, models, children's toys, insulated milk 
boxes* incubators, dog houses, window re- 
frigerators, mail boxes, hog troughs, clothes 
driers, magazine racks and countless doz- 
ens of others, each representing an arti- 
cle of real monetary value. 

Bookg_^ designs and pattern^and all 
j^^egsary''materfaTs’^aT«'"supptl^ by the 
makers of the metal working equipment, 
or can be obtained locally, hence the most 
remote home craftsman has the same op- 
portunity to convert his shop into a fac- 
tory without a smokestack as is offered to 
his city brother* 



([Popular Mechanics Magazine does not 
publish the name of the maker of* or deal- 
er in, any device described in its pages, but 
this information is kept on file and will be 
furnished by our Bureau of Information, 
upon request, accompanied by stamped, 
self-addressed envelope* 









MUNCIE GEAR WORKS, Ihc. 

of Neptunm Ou tbomr^ Mpf on 

D t P T, » M MtJHCJE, INOIAHJI 



425-POWER «18.50 

Produced bjf Lent SpeerdJists 

T^rjihcit masnlGcaiJcin you can biiv if aniftt.'Jqe'fe 
flcaf this price r Finr opiitij ((ijalaty^ TCkt — made 
by larnc ciperr^ Tikbo product H>ur wcjrJJ' 
taTuqui movie iuid poru«it CenHS. 
pificanonF. lOO Jiameters tn Coi* 

icctr-d for ptoCiamLcronrsphy. At deal' 
tri, 3I£,fO. Of dircci [cJieck wilh 
order Of G. O. D-) fionpajj^. tanJer 
moncy'baelr tujrantce. 

OiJtfT K4 dJc)i: 1 I fl' to Ij^'powcf* 

$15. SO; 70 to ] ?[i'pott.'er, $-12. 50; itm-powtr, 
$5iOC'p Hume Slidc'iaaLtnij; Set, $3..50. 



^^olTenfil: Olntica] Co., 



Write for Roe Cciliilogue 

S^Hj Hudson At^ije, Roctester, N. Y, 



Wollensak 



TELESCOPES 

MICBOSCOPES 

BINOCULARS 



GENUINE 



- HUS^KV 
ALUMINUM 
CASING 



BLACK & DECKER 
V* INCH 
JUNIOR DRILL 



PDWCRFUL 
iUNiVERSAt 
, MOTOR 



A Qyafity Drill 
In Pie Lew-Priced Field 

M A N— you'll get the kitk of your Ufe ^ 
when you first jptek Up the new Blselc 
8t £>eekcr - Inch Junior Drill. Flip 
the awitch. Feel il* power ai the motor 
tAkee hold. Wetfh it drive b bit ihroiiahi 
mctel Rt li^htnin^ aiiced. Get ila feel — 

Ufl b^anec. Notice its LLght weight. It's 
tbe krind of fast-workiirg tool that every 
practical mpsi want! handy — ready tn 
Dpced tbrourh d thousand and one dif- 
ferent metal and wood driilEne jobs 
around the Bhop, home Or Baraee+ 

AIbo> despite its amaaingly low price, 
there's plenty of “hiifh-priccd quality" 
in the Way the Vi-loch Junior is built, 
Husky piurntnuin coain^s. "Com pc'* 
oi bless bearings. Powerful universal 
motor. Genuine Black Ss Decker qnnlity 
through ond through. 

Mail the cou^n tudny for the name 
nf the ncarcat dealer where you can «e 
the new V^-Ineh Junior DrjU^and for a 
free copy of our complete new catalog. 
There are more new low-priced Black ^ 
Decker Electric tools that you'll want to 
know aboub Mail the coupon — now! 



3^JAW 
HLVt O 



CHUCM 



^ncP'D 

MAIL TODAY FOR FftE E CA'^LOG 



The Bioek & DEckcr Mfg. Co., 

SK Fenniylvanja Ave,, Tswien^ Md, 

Please send me your FRE£ Electric Tool Catalofl, 
and the uddreas of my nearest B. it D. dealer. 

TVji mo. . . , . ..... 

Occupation 

Af/iffeess. 

City., ...State. 



llVjrn tcrifhtff jflcase dicnfftid 
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I-Cycle, Stfl^le-CylrndBr, Air Ceeled, 
£ffrCiSAt, leng-|«iiln^. vitf eeOA4Hhikcall 

mecliinei, hofne werL-iliapi., eburm^ si?. 

BUILD MINIATURE RACER! 

Juti fhe ppwsr^plsnf you fg>r that "tnid« 
get racer" every boy wanti fe bulEdI, Yoy'H 
firid it ^iil, Ireutle.free, *n<f si lecil 40 milei per gsllon, 

I H. P. MODEL ONLY 531.50 

The 4reycfe. tingle.C|fl‘ndef, Air-coded 'modal coifj only $10 

rnere. It'i e b arld.>.hec tsr fn iti cIbisI 

GET FULL INFORMATION— NOIW: 

OrdcTi are piling in. Send your^- — now "—or sil for com- 
plele in forma iToe. Addrsii world-famovi msniufscfurert of 
preciiion rnaebin-vry. 



fhtt Men/m. new 

BLACK & DECKER VV' DRILL 

That E^try Mechankf Erery Small 
Skopy ca7i Afford — Mail Coupon now 



SLI 



PINC 



THUMB: 



SWtTC 



SfC 



[At 



GH 



AhlGhT 



UILD YOUR OWN FANS. £0 fiteh elvminum ptoptU 
lerifot otro-plsns fans S3.SS, Shipped CoflcCt 
Mlchest Elselric Co. Fort Worth, Ti sun 



.j ru MTl.'inV MCLt'l rsilulNl-. .(jr'H7 fJlUlMhlP Ck-WjlJJ* 

Ij' " UGrial n mu y h»«MI Unawn ■nfiP la mara.1 

— kild-aps — ^k.bnrk>f ir i;i^„„d,„ Ciirqr.M isn^'Uk wii h i.snwrr". 
tidiy fuf dnUiLi ijnd t'liCK fi.VWTLE OFTEH. SapS ft* 

MYSTERY BELV, Dept. H-9a, <05 W, WsihfintOn, C hleego 



fAeni{ 



o^nm 



Earn Cosh ut Home? 



tJpiiW fiMiCy Rieiit tuilfttircuiiiLa ill oetlftr, HttlC, litirn. 
I'.iiRy, odurlEM iiiFtJuKl, IVe sliuu' ycu liiiiw, furDi'qb 

f rusrarurtd matartsls and huy estoiH, Vsluiiblt blR 
ilili iifeiiirc!/"-*' if mu write riulrkly, <Liat. ifltw.) 

UHlTCa CO. 0S41 tlBP4lP Svp. Oaal. ISO CHI0a.O4 



PAINT SPRAY OUTFITS 



Flertc/c paint eprsy ualre, complete, C| 4 £A J 
AIpo motikrs and ctcviHc looli taf illlU UD 

tki>inv lAorkehAps. Scad tor I' RIiE eetalOft. 

National electrio tool co. 

56b Waililpgten BUd, Dept. GhJeaga, III. 
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a BYTHEKEEXEST 
EYES"lX AMERICA 



^ Ctltiiaxin^ utiu severe r^icrttiry rtie‘ck^ 
li|i 4jftrr iiiHtihcr — iiirtu(Lln^ cxainJmi- 
tinti with :ni ijuftruninit that 

“HiH's'* through St r(.'l \ In- (iillct I v iir 

wiii>« its hist okvh in the' finiil 
iitspc^ctioii ili'purlmc'iit. Spn-ial 
mill liiKli"[MJiWrpi'tl Jji^Umt- 

ly rt'vt-al tin* ‘>li£thlejit fiuihs Ut ulrrt, 

• 'I'o protect your hciilili ani[ 

crkmfcirt t ho O'f t JiiM rilli‘1 to ^*l;Nuo 

3iiit Jiiiy ari*^ iii‘^cr tfiiirhocl or 
liaiMlh'iL For this n^arion hliiiletf 
1 tested miJ hy Jiiiiiil mUJi mi- 

t‘rotiiet4‘rH for ttirrert tlinii^n.sirinH arr 
irniui^itiiiti'ty tivsrrayi^fi. \ 4m tift pcrfecl 
lihiih's — Huiiilary anil free from fliivifi. 

• As Jill extra jin'cauticm supt'r-iiisjiof- 

tors rt‘-t’xmiiiiif a hi^li piTC'i'iita^e of 
hlatle.q □Lr4'^utJy passi'il upon. Mo ivoEifler 
t]ic Eim.lority of iiit'ii eaV that no 

ot her razor hliulof' veil cainipari'iii %^iih thi* 
Aritiette "'Itliie HhuEe/* 'J'ry it unci see! 

itrimlalNfr nirrc^nnlJFjrrr'’ Tiiu uVral t^J'U n-jftyipr. In 
^lurrm irhtrtf «u£i«fifuJifiin. u prnriimJ /.’NSI.'i'T OjY 



GILLKTTK BLUE B LABES 
SOW 5 A 25<- • lO^ 49^ 



advertising section 

t ^ Explosion experts 

{Continued from 533 ^ 

' screened, and all hard objects removed. 

The gravestones were constructed o£ 

, pressed cork coated with plaster of paris. 
But HofTman had to blow up sixty caskets 
before the right effect was achieved, 

Fred Davis, powder man for Warner 
Brothers First National, proudly displayed 
an assorted collection of medical cartons, 
“We buy these in all sizes and use them 
for making bombs,” Davis explained. "We 
insert a couple of w^ires, pour in powder, 
put on the lids, then wrap the carton with 
paper adhesive tape and coat it with shel- 
lac, By using different sizes and varying 
the thickness of the taping a wide variety 
of charges may be obtained. We also make 
very small bombs from capsules like the 
druggist uses for quinine. These little 
bombs are used for rifle effects and for 
explosions on miniature sets. 

*'Such things are really quite simple,” 
Davis says. "It is the scene where bullets 
are made to ricochet that is difficult,” 

In the case of a deflected bullet accu- 
racy alone is not sufficient. In addition to 
hittiiig the mark the angle of fire must be 
figured so the slug will be deflected away 
from the actor* In “G-Men” Cagney was 
behind a woodpile when the studio sharp- 
shooters opened up with machine guns 
and piled kindling all about him. This 
business of shooting to miss is nerve rack- 
ing but if you're good it pays $100 a day. 

Powder experts claim live ammunition 
in the hands of expert marksmen is safer 
than blanks shot by inexperienced extras. 
A charge from a blank is exceedingly dan- 
gerous within fifteen feet. If received in a 
soft portion of the body, it will penetrate 
deeply and might be fatal, &Q for close 
work the blanks are reloaded with half 
charges, the wad removed, and a capsule 
substituted. On firing, the capsule melts, 
making such a shot harmless even at close 
range, but the noise of discharge is not 
loud enough so the sound is dubbed in. 
Most of the blanks are loaded at the studio 
gunnery to meet definite requirements* 
For night shooting, blanks are made with 
flash powder to make the shots show vrelL 
The cost of blank ammunition is one of 
the major items of production, for the 
average western picture uses from $600 to 
$700 worth of blanks, and a good war scene 
runs from $2,000 to $7,000. 
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Sale Galalog — FREE 

OF«r JCM) Siyhs ti»rl fUmai ot J^Lovnu 
Itbhirra. Ku nmptjrt flt r«rti>ry jnnl 

^ernin — -jm hUle-iu ff Mima 

tJiAti Eti 20 IMj; 

N|iW IHiW tmlMt™, Upw 

ci>lont. V pur ti> \*^y — .ifJ lUys 

It** trlnl — 3 MW d-iv-b np.nr-«<r»l l*--!' — I-ll!- 

h-r-.ir •hJpBn'HlV. Onr 

e*« u**r*i a V»n Ib BhIbhb. 

It'ritar^ rHEK raMlUl*. 

THE «jiL«iiiai» ciy., Mrn. 

3B1 fliHlii'ilBr AT-im 





gP^^i 


“A Kalamazoo 

Direct to You" 


IM 


1 POWER MICROSCOPE 




Mont BtiiUlnf; HEleatlAQ bbn^ftln 

eTcr uHcred. IcdprjrLiid hlvti^pawor 
mli-ThiiHmp* atiil ClBiul Btlild (LOO 
Cipmpl«Efi7 , . . imiJicrt tEiout-MUltlH Ot 
iLlnv Ulltwea by juLked aye Inoin 
a and clear E EliUlppiHl Irltfi 
tube. platl4jrm clliM. 

Itiaithlnacl brua nttEn^. cf?iupi:upd 
IfDSfl^ beuvy Ultinir oaBa. vartabla 
ll^bt-rcEnutlnc mlrmi'. RavnuJa 
bactoria IQ nrdtiiary drinking 
Ideal fnr attJdent 
gLfbi. dalcctlvecl JULd udentkflta. 
Urdar tvday. 



$1 00 



pin 

fldtt Iflr pnl^ 



FREE: 



Brpadild# 
cf Dthir 
A 

Bargalm 

'^irndfAFlt 



TfiJL DOLLAR ttmM. 



TE U. PHOENIK BLOC. 



- mimhcapolis. mmai. 



MONEY for YOU 

InaUll America'a Mast 
Accessible Oil Burner 

Sava snoiiay . . . nutka ibbn^ « « « 
AniBrini''B iwemkaf UU I^LLTOfT (LirfiSH 
No. 1. Zorci PWEent F^tateJ ia youra at 
lb# Mali ^URbt by S. Gdvt. \oD 
can bay direct E Compieto with auto- 
matic cmitrcilr atvJ futl imtaUatinn diik 
pama. Write fur amadng Eaw price aaJ 
irCn litaraluni Loda^'. 

CKALMEHS OIL BURHER CO. 
1E40 Canirit aTi.r MfflniMgpBlIt, Hthm. 




PQppUteratirre 
I FlEE Send Today 




YE^ Boa.mUNTiHQ dlKOl ond jftmHALf 
If A GAANO HOBBV / I'VE POUBLfO 
MV FUN ffltOM KOHTiNti— AHCr AVLAACL 
*14. PEH. WEEK,^PARE TIME. nOUNTIN^ 
POft. HUHTtJ^S — WHY DON'T VOO WftflX 
TO THE H.W. SCHOOL fOR THEtft. FtttJE. 
BOOK? 

FREE " 



Lsaril T-T'i^mi* ■»< llBta*. Wfll :: 
t.^vliir frn- Ho-ih. i^e. 

H. W. a«li4»l •1 tflimfiitif 
aiTT DwMd 4 Mc.. D™Hk>, Kv 4 r. 

SEE PACE 1«A Thl* ISSUE •! Pbpt>l«f MpchArtJc* 





LEAK-PROOF 



jlDlB 

uiit apmd oq lik^- biiitET — drin toucti ovcniJitfit. flgvUQl 
■mt-aLlrM tjuij-iitt 

r^tn, 

Hi-io rouTic auBazL 



WITH PLASTIC MdMERI 



<^iuJ-iittEcdl Ftit III eiiKMW. tBTiu. ban . 

Al tJf\f Hird'iF™ ^ ifc "Li 
_ ¥*ya bn M»i» 



ONE-MAN SAWMILL 



iS 



TURN TREES INTO MONEY WITH A BELSAWI 



2 i*twf Ju ntfr, 
f JW f . r«l 4 . 1 A'j I ini£r j 
Mkff. 

itlifm 

Jtrl 




Thiwe capecUlta: 1&, It and la 

leoC. ACoinLE Kt irorki, pnaitivi 

dcpi. Full vr wiE-wiiy lirpe cwwq- 

nuu i»ii law L'lowcf — lOBn V 4 W 4 - 
an UH did. aiJta cOiltieL 
Paytlor IlMlf quicktiT'— i:liau«.Qdi LflCDUv- 
IHtnnOl ktvIdc, cvirywbrTE, Wnt« fpf frt* 
lambtf handboab aiiJ catuUii Df mlik^ aupclica 
toalm, uw tabln, bdiI wiH>ilwnrMnc CiJUltiincitt. 

JIEE^AW MACHINERY CO. 
ail-G OaTjdaoa BldA-. Kaniaa City, M«. 



ONE DROP 



SUPPORTS 2600 LBS. 




# Hard to bciicTE — y« ii'a irtiej And here's how wo 
made the tcvL An oak Stick was cut ia half, * . a drop 
of LePage'f Liquid due brushed aver the ircahly 
Cut cudj^ H. « Then the lwo pans fitted iOf;eiher a«ai£L, 
When the Liquid hud dried, one end of the sikk wm 
fasteppd to an overhead suppon — 4ud on the other 
end was hung an aiiiaiiiobtle with two men in ir. 
This Was carried ia a parade in the rain. Was there 
■ crash? No sir! That one drop of LePlue's GJue 
lupponed ihe wcii:bt of the automobUe and the two 
menr^S^OO pouuds I 

Whether you also use naiis or Screws^ always use 
LcPajre'i Glue — -liquid, hard or w-aterpronf^aud be 
ass tired of immense and tasting sirenuth. You can 
set it from your hardware dcaJer. 

RUSSIA CEMENT COM^AHY 
Lnlwmtoriet and Factory • (jloueealtr. Mas*, 




AGE 

GLUE 






AMAZING AUTO COMPASS 

Don'^t liiHr tltiLt ami enuuey by taklur thn 
a trirrut rnml niiil njlnu many salltb; uuE of 
yi>iK wqy- Thin new AlItjn.ANE TYl’H 
ftl.Mi'ASit riniFiatillV TrJW i'tmF lUrMiltm 

Pt travel. l^maiT to windahlt^Nl. Ita-ui Hi' 
tlliuti^-ler. tlNJ.Y Sl.M FTJSTP.HO, In- 
rtiulltjg rniUirien.-*Blur, At I’iON 

CUAltAMTl-lUi. 

tt yeur danlEir cAnno-t 
supply VAUt pvdor dlrpTt' 

NULL MFQ. CO., Bor E44-D, WARREN, DNtD 



ASTOUNDING BARGAIN 




A lathe ti> mtipfjf au enffln.TTrr t 
lUluier — Hcuvitrr - Miuv tlnlij 
tlLBxi i*ver brfwe vmlrr ^lUI 

Alt hcn.vy cadt iroti Tw’iJ, hpjiT, 
nnki Uiil »tn<:kr MuchlariJ 
ThrLiiii bull LentlDii' hi ht-ail. 
+-4ip^"rrf pulLpv'. W rialiE 21 Hid. 

hetl Orrisr Hoi. dM DK OtSor 

WtEie! tp p4Tpt. UK let I'rtt 
Cii^ipAt^r HliQuinu cunitLlirci* llxia 
ol w(H^W4jr1(luj! tocil baiejiiiv. 

i’iO mitri J^r; 
J 60 ipjitrj 4 Vc^ tftiu iqi/fj jthc 

MONTGOMERY WARD 

AlbRinr+ 
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ADDING TO 
EXPERT 
TOUCH 



# Dlfitufi meiktf K*r»t4»n* Homa Workthap 
Chitett and Gougni with lh» lam par, 

correct beval and balance ta odd expert- 
nett to your touch , • , accuracy and speed 
In your work, forged fangt, laciquered 
hardwood handles, breit fnrrvlei. PrJcet 
•och, ond 90c. See the full aet, and you 
will buy It I eight Keyttone Weed Turning 
Chltelt and Oovget, price $S.dO camplete^ 
Slightly higher In Canadcit 

Atfr yovr deafer for Olsdon-made 

SAWS and TOOLS 



WRITE Drtitor^ Manual 'V FREE, hril-h 

YQluebl* "how*" and "whv*'^ CR moloriisd horufl Wo rli.ih«i»i, 
Hcnrv PJuiCN & Sonij Inc., 1011 Toconv, Philodalphia, il. $, 
Conadjoii Faci’onri' Toronto 



Ottawa Log Saw 



n rwi 

OTTAWA 

MJWHM nut nv 

'Wood N nJnaiblfl. U to 
^ Eorda ■ d*rp Dob mor* 
ojKriitod bT niBoi v b''r- 
mninr fnr ctbfr 




I IhAq 1<| ffinCii DttBVfli 
r*llf tPiWN — limba,. 

II4VS' TflIAL. 



Xr 4 l« iBdar fat- FMCX buk. 

OmWA MFG. CO., iTil-W M Si. Oltaw&, Kanins 



V MAKE i 


v: ELECTRIC DRILL 




7 QA IWOTOR MAOT frfrln Mndel 
frOv T Ford Gprirrator. Wtifurm^li 




iDtln 



■■ T c-i I i SA'i I I I 5 *I’i 1 1 It I I.U-- ^ E Dtor: 

^ 0 . iiiLUiU-iU. dul-ir, Bl 1 rq Ill^ to| 1 < 

<3 uiini 'ii-fMl 111 






AC nr ]3f! iif , 

KTi^rk a^l r:,,,/ Drill Hit 11 M<I 

■uaDDD., 'i«]4 PM cima 111., 



Co-'ii *"ln, ufi. 

iCmECirr. Ml. 




FOR LOOSE RUNGS. ARMS. LEGS 



No Glue 



HoldemS 



Mo Malls 



Itr- i - . I OFT 

You can retsily taalrn h Ifwac- futvu; for oil time with 
HOLrDEMS — «mal] mctiil pronged inserl* that 
firtjLiy grip both rune socket. Merely remove 
fimiti insert HOI,T 3 E.M, and drive ninE back. 'No 
whittline. Atao for mOp. mullet or orhei hrindln, 
and finy do we]*. PatcfitctJ. .25 cents a brji of 30 , 
Biaortcd sicca. 



i AT HARDWARE STORES— or 25«te. by melJto 
A & F Prcducts, Mfri,, 3 W«sl 3Tlb St.. N. Y. 



CketfperHEAJ 

Without 

COAL 




Weuvbui'' 

EARN SID A WEEK* 

VVrJta fnr FREE Burner 

ler and proticled ItTrlEory 



M«B and WE»ma^ mnt«d to d«m- 
onaDcib .anit lalit Order* Tor fhJl 
wondirful inmnlkm. TMa Nvar^i 

paltiii arB- tramDodiHitf , Hllha Mc 

manoy. ExporlMita unnDcvv*ory, 



New InTcntion Fit* Any 
StuTe «r Furnece 

nenuirkabU] iiivoptiou burns 90 % 
oir, 4 % of o chenp Vari-cty pf oil 
r^btHiiiftb-lftcvcrywDen?. Dorapiway 
wifh CD*lt woo 4 , iiabcs, dirt and 
drudgEiry. CJuick, cioan. nilent 
Ilf at. .T tlmea hotter fh^n ucnal, 
aiwl cheaper, Temperatuni e«n* 
trol jjives any amount of heat dji^ 
eired — no mora gottipR; up (m bit- 
ter cold, wintry mormnnH. Many 
automatic features. No RO-t or 
electricity needed. Safe aa unJi- 
Hairy kitchen ranae. Easy to in- 
ataf i — -ot> dlimago to fitovc— niin- 
ply aita in iirelMX of any stm c 
ran£Cr tir fiiriioco. Coaca juat a 
few centH a day to operate. 



TRY 30 DAYS AT OUR RISK 

Low Introductory price and 10 day niah Write for fre^ cat* 
al^. AGEN rs aiMl spare time worlicrs; Oil hent nsvea money 
this year; pt-oplc buy to aayel Write irti media teJy for frea 
burner uffex thfit ^tarta you In buaincaH foryottrtclf. Act NOW! 

RRIGHAIVI OIL BURHEK CO. 

Z9Z7-K Clark Ave. St. Laulii Mo. 

NEW MEAD MOTOR SLED 



READY r 

For Heme BuKders A 



.V 



v-iB tiflc b'.i;l l .^E-iul’* ■ rv 

..|.•.,„'.^l,.■.^ I- * - 

|j'<iu ilr'‘'*bin, ri'ri* i«’ viuB’lfr< • *■ 

iilriitii'.'iL KjtE t*ra DL' I Ui.iAlC ji' 

ciiJiPj- rucrii'' t-.ii^Ti ..3 AiKnini Bi“|| li 
S^-rli. J .IFr^ |r^U.i.il.. Kr-rnli<. 

li. 1 ffiuk rn-. r .r Ul.^ErtFr J. I 

M K.VM OttllklEf. II .>1. tjriH 

Hi-HH r:ii!rAr:iLE 




NEWM MIDGET POCKET RADIO 

I'Lia in day iwknt cully. ^ qq 

■snb' -1 au. u «b|4>ynl 

Lai.Kir'Jca tif clecLnuBl CDEiaDctiDEa j.- - 
D«njj.id! Nothiat to wear oui ur '^™plotB 
nK«i rrnlicfl un*nt — ciity n-n* nio-vioi iwirt. ft-p- 

ucalEa Bind rectLvit:i aLulin:!! ^irh hnaiil jfu.] 
leoc. iisriU kici- to CD Jnll UvJi simlLT nndnr 

cnud candiliana — vc-ry litllr AtAlip'] CVo Ihj UBtd 
hjr ArfVO^ri: AHYWIiEFlIil r^'lpri"'! — I' fl (>Ti‘Mt' fJi*Ffjli4J .■LbrfJuiflr' fitmiifrir 
wj[h titjitcil pbiJDa Bud du>Kiki[u< ><i n'n ^Iv Aiii't. [n iidW*. biritl*. rkwitn, 

m. «te. Kt» m«»«r hiwk nil'll TMESIS ^|(E F.tC'Taj SHBil u 4 iIt t 1 .H< hhJ ji 




PBJ 



iiiMtihAn. II.QD p 4 «» ivHirLK* in' ..Tia |j,Ai(i (('.luii. Vlnr^y Otd^r Ch««lLh Jilr^l cMl 
UIMFIl'nl'^d OrjJ«T Nf IW'I l fv|-.l*h Utdr.. fl 5 r *l;FTn.J 



timvtone Rjtfilo CO. 



D«rvt. P- 1 D 



AL I'lplllpr !fi^AJPFF 

KEJinNEY^ HER, 



BUILD YOUR OWN 



RfcraiiTnJinJHl TrajJ^f n I 111 flk r 'll . 

-JiiUbi r-UF tUA-ni* di-taJh, 

iilr'i'ljn^ Cvp 1 hp nLajnbafiJ Rbil i II^ 
M -fb"wii- .^9a.-| tL 
il'.llar i.i O. VAN OOSTVELDT. Ill 
HAROTpH.. DETHaiTi MICHIELAN. 




Se// PLAYING 



Mak« E)(tra Money 






SvW ciUjF nay tn fare mruipy 
tJiltlnn ortlcm Irmra fricntLa 
and rtthpra fiFf ficw Playing Cand-'i. Atwi. many ot(mr 

ftnartty ulyled deekfi uot EJeiWfi in siurci. Pnciuljir lavr tidcwH 
rtirnine t/t OFiffr. TlioiuMuela or iipHtpei'm near yniit. Ko 
psiHTfenceiieedwI. Men nr wliuhiii. write ror inflipl* outflt^FRCE, 
Scntfii Card Ca.. 1£Qi W, Jarkun Elvd., DcfH. 1M. Ctiicifo, ill. 

DEAFNESS IS MISERY 

Mnnv p«i>ple with deToftlve hefiMiJu and 
fiend NcIhbs erijny Cnni'crHatlnn, Mifv- 
l&i, t'htirch MUl fbnlln, beeaUw they uhe 
fjeotinn] Invisible I'ittr tlrumH; nhlch 
re^mhie Tluj^' Mrniapljorics ilEttug 
In the Kit entirely mit nr Hlfifhi. 

MTo ^vEreff, battcTlM or head piece. 

TMfly arc I iieJtlwnni'Vc. WrICn fnr 
tMwklft and sworn BEatemcTii nl 
llitl nventorwiju atuiliiiiiaellduul. 

AO. LEON AMD, Inc.. Suite E99,7»5(h A¥e., NewTark 
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TELEVISION ON TRIAL ^ 

(Continticd (rem pa^e 52 G) [j O' 

to receive either on 240 or 405 lines. The i 
transmission is on the wave band between 
six and seven meters. 

In order that the public and unbiased 
engineers may decide the merits of 240 
and 405 -line transmission^ the committee 
has decided to have alternate broadcasts 
of the two definitions. One day, transmis- 
sion will be on 240 lines, and the next day 
on 405 lines. The transmitters are under 
the same roof at Alexandra Palace, and 
their building was financed by the radio 
license fees paid by radio fans. 

It costs about $2.50 to license a home 
radio set in the British Isles. This fee may 
be increased as television develops. For 
the time being, a television receiver may 
be installed in the home without addition- 
al cost. The high*definitioTi service in 
England makes it possible for fans to -re- 
ceive pictures that are as clear and con- 
trasting as the best printed pictures. The 
picture size is now about twelve inches 
square, but it is easily possible to enlarge 
this with a magnifying glass. 

The quality of reception on one of the 
old television receivers is equivalent to 
the moving -picture definition in the year 
1910, This transmission is only thirty 
lines, of course, and by comparison with 
240 lines or 405 lines it is quite crude. But 
even about the crude television transmis- 
sion there are some remarkable features. 
First of all, the television camera, like the 
movie camera, gives an excellent idea of 
perspective. But it goes even beyond the 
movie camera when it comes to giving an 
object rehef, or a third dimension. A face 
does not appear fiat, but one actually sees 
its spherical contour* The television per- 
formers make up quite elaborately. They 
paint their faces a ghastly white^ using 
black lines for wrinkles. But with 240 or 
405- line transmission very little make-up 
is necessary, and their faces appear quite 
natural. 

And the sound part of television broad- 
casting is as successful as sound with 
moving pictures has been. 

C Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will he furnished by our Bureau 
of Information upon request accompanied 
by stamped, self-addressed envelope. 



RADIO TELEVISION 

EXPERTS IN DEMAND 

X K V V 

A 3 /VATIOfV RACE 

Great Britain, Italy and the United States are all entered 
in ihe great race for supremacy in Televisian. Tdeviiictn 
is no Longer a dream of rlie future. It is no longer a matter 
of yeara oi development before it Li practical. Television 
is here, with an ever inettasiog demand for Televiston- 
tiained radio experts. Don't put off your opportun.ltv to 
enter the fascinating, higksEiliiricd Held of Televlfion. Get 
Into Television now^ and reach the top ahead of the others. 

TRAIN AT FIRST NATIONAL 
TELEVISION, INC. 

where the finest engineers give you a complete training in 
tn Radio and Television on the finest radio andTdevinon 
equipment. First National TcleviBlun, Inc. owns and oper^ 
ates Government licensed Television Experimental Station 
W9XAL, and Cominercial Broadcasting Station W9XBY. 

NO PREVIOUS EXPERIENCE NEEDED 

Fim National Television. Ine, trains you step by step from 
the simplest prineipEci of electricity and radio through 
the most ad^'aneed principles oF high-definition Televuion, 
Studene^ qualify for government licenses while learning, 
and Neensed students put in hours of actual experience 
handling rhe most up^iCKthc-mlnuie radio and telcvuioa 
broadcasting equipment- 

FIRST NATIONAL GRADUATES LAND 

"1 have found out that 



school nving. That U 
why t feel free to tec- 
Ommend your course 
to any young man who 
is interested in guaran. 
teeinjj; his future-*^ 

Wayne J, Hatchett 
Engineer, WNAX 

’Take IE atvay/^^ 
Student engineers fiajth 
actual broadcast on air* 



anyone laKtng your 
course who stu dies hard 
can get a radio educa* 
tion second to none, 
and best of alt — you get 
actual experience in 
qpcfaiifig W9XBY and 
W9XAL. which 1 have 
heard of no other 



THE JOBS! 

am in complete charge of teh 
evi&ion here and have designed 
and auperviBcd construction of 
all tdcv'ision apparatus,"— M. L 
Eisenberg, in charge of Television 
Development at WDGY (alsn 
television station W9XATJ, 
neapolis, Minnesota. 





S* Q. Noel. Presidenr 

FIRST NATIONAL TELEVISION, INC* 

(nuirrma civiieokI 

a.pMi li4l% Uhli. Epdp .1 CKr. Mu- tMut AAlDO 



Dm r M r Xml : 

Hif 3,ctiif FREE litHck fcUpul R*ii lo ift*l Tel*- 

VMijqi Witiiuul J’lirlli.r-r ob]icmt]mt It] inii. 

NA3^l£ AUK 

ADDRESS 
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POt^ULAR MECHANICS ADVERTISING SECTION 



Don't Id n rlocgecl radiator Btcal power 
from your car. KuBt anti ecalc accumulate 
in the cooling syEtcm of your molor^ They 
overheat the engine* They waste fuel an^ 
hnng about eiipcnaivc repairs, 

It lakes a fi^w minutes and ten cenAt to 
dead Oil I your radiator witli Sani -Flush. 
Buy the new tcn-cenl can from any 
drug, or hardware storc^ Pour it lii the radi- 
ator (follow dircctione on tlic cio)» Run tlie 
motor^ Drain, lliiah and refill. Snni-E']uj$h )8 
non-cauiitie. Cannot harm the uJumirutm 
cylimlcr heads, or damage hoae connedioTW* 
It’s iJiorotigh aoil perfectly safe. Re sure to 
clean out automobiiE radtatar^ with Sani- 
Ftwih iMffore using an anfi^jrveze. Sold in 
25c and lOc sisieB. The Hygiciiic Prududa 
Co., Canton, Oliioi 



Sam-Plush KEEPS 

RADIATORS CLEAN— NON-CAOSTfC 



DE-FLIMES, DEODORIZES 


§ 








^ @ PIPE 25- 
l« SWEETENER 



MADE BY THE MAKERS OF 



DrinMcs 

K ATWOOD IE 

PROVED THE BEST SMCKIHG PIPE IN THE WORLD 



HAUTHIAhM BROB. ^ DDHOY, INC., HCW TDRK, T* 



A brakeman in the beaver-tailed rear 
parlor car pulls a cord signaling with a 
high, piping whistle in the cab of the en- 
gine for a test of brakes. Bill gives the 
automatic a turn. Alls right. Then he 
tries the secondary brake, which applies 
to the locomotive wheels alone. This brake 
is used only in yard operatiotis or to hold 
a train stationary at the station. 

"Clear at the cylinder cocks?" Bill calls 
across the cab to Ed. The fireman nods, 
with a sly wink. Bill pulls a lever, and 
steam shoots out in a horizontal jet from 
each cylinder, narrowly missing a yard- 
man walking alongside. He shakes a fist 
at the fireman and grins. These cylinder 
cocks must be blown at the start because 
of condensation in the cold cylinders. 

The steam locomotive always has had 
speAi to spare. As early as 1897 the At- 
lantic City express of the Reading road 
was running from Camden to Atlantic 
Cityj fifty-five and one- half miles, at a 
scheduled speed from start to stop of 
about seventy miles per hour. 

Today the challenge of Diesel and elec- 
tric-power and lightweight trains has 
caused the steam locomotive to use some 
of its reserve speed and it is matching 
schedules with the best the Diesels can do. 
The “Hiawatha,” the oil-burning and 
steam-powered "400^’’ of the North West- 
ern, and the Burlington^s Diesel -powered 
hghtweight “Twin Zephyrs" all have the 
same station -to -station time between Chi- 
cago and St. Paul. 

The Burlington’s Diesel -driven **Zeph- 
yr" running between Kansas City and 
Lincoln makes the 251 miles at an average 
speed, start to stop, of 45.6 miles per hour, 
but the steam -powered "Yankee Clipper” 
of the New' Haven road goes from New 
York to Boston, 229 miles, at an average 
of 50.9 miles per hour, start to stop. And 
the Baltimore and Ohio’^s steam-powered 
"Columbian" travels from New York to 
Washington, 223.6 miles, at an average of 
55-9 miles per hour, station to station. 

All of which leads the champions of 
steam to proclaim that there is no more 
likelihood of the railroads becoming Dies- 
elized than there was a few years ago of 
becoming electrified overnight. The steam 
locomotive, claim Its defenders, is too fast 
and powerful to lie down and play dead. 



STEAM STILL RULES THE RAILS 

I Continued ifOM page S 13 > 
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Women Make as 

Much as Men 



No Experience Needed to 



Big New 
Money-Maker 



Make Big Advance Commissions— Quick! 



A N dmAclAA e.fw prwtit ha* bc«n In- 
^ Tcntcft whfcti ic li puiilble lo 

iBltc cirdluapy fib/nrr and turn tc 
into an of tut^H rare beauts' that 

e*eryCiRe Who Area It wanta to buy and 
own one for themHiTH. 

Al tiM) llRiiti Ctll4 mn.gD4dElE) tiocA to preaa anJy 
a 4I»b 1( Of met! Eliave cVer aeea or 

bEurtI oE Bbytbloir ILhc tills breat.h-tukEhg 

nventlon. 

AbaoLutelr yet It hai ao many 

different itaDl that there Ja not a home 
Or an office where It ii poc cAgerlr 
bought. 

Thla IbveatloQ 1 j.bo ohanlutely atrengfl that 
LberD la hut Obc word lo dcsi^rlt^ It. To 
aUow you a Dbototmih wouldn't t(lv« you 



thD nUshteflt tnJdlnfl of tw use or lla tre- 
mendouH neltlny 

Only by ahowfnd you a aatnpUi, only by 
holding It in. your haada can you realize 
what a gold mint «f produ it opena up 
to the flrat man or woman in any coru- 
m unity to intrmUicr thia new InTcatlou 
to Jrlendi and ntightaora. 

No lAVtHirnent rvqutred. YOU buy DOtCithfl. 
You KCt your nommiadoho Id advnDOU vbea 
Sale Ls cnjtdc- 

)f you hate the allghteac Icittrofl Id 
hnowtiut wbat may qitliCltly bt the out- 
•candmg money making aanaotinn ot 
the ycati aend your name and iddrtu 
to me at once. By return mail And 
Free of t^hatgo. J will ttU you about 



tbli product and teU you wttero and 
bow you can aor a aamplt. 

No obligation to buy or to itO my aJi^Qti. 
But by all tni>sUw looK lEiU over. It la tbo 
UtmUNian. blggeet maney-iitu.kLui: propoalllou 
Id yctirs lor tbe men and wotoDii who bove 
eym oiwn for m otopokIMod ll'Lwt cah 
lio j^n nve^ybt BumOO. 

Or mall tha caUpOh helaar with 
nUiMa and addrau 

I Mr. A. 90l><4'<t. Eiam Stmt, Drpt, 1010^ I 

I ClulBB^lU OhJij I 

I WUliAiLi HytmlLriA IM la aar n-nid’ -aBtbrMjr Iraa | 

( of iliativ., (ilaax* wi|J Hi* tuLl iaEnn«iR''ttun .klxnLi. yiiur . 

tniW^^nikinda pfucew. Aia> tall nut v bfin *4<4 Bfi* I 
I 1 emn aiambr * ■feiiLiil*. ^ 

I Nairn. .,.4..,,,,. + ^. I 

I Ajddnw. 4 ....... ^ I 

+ ^ J 



Addran— A. SCHULER, 1037 Evans 5L, Oept. 1010, Cincinnati, Ohio 




3000 ITEMS 

ED re WHOLESALE 
rl\£L CATALOG 

of 152 f>:igos, for Ji-^ents, 

dAVilcra, 

iSluiu'E* iuL'iiis ixt nurk 

Ixiitkiiii prisiL's. 

Dfiil!*! fbv^^rs, [irt^ 

miiiins, toilttrics, iiusiiiy, 
ole. iLrt‘ illu-striiUHi. Stuitl 
ftir the Ntiwext Summer 
Issue, TODAV, 

SPORS CO. 

3 -JS Main Sl.i Lc C«l«, Minn. 




PAGE BOOK No. 8 

It Lid lull nf tH'Autlful 11*111101111 thiiLt you i^aFk 

rnilly OliOKc - ImliL lo Olie] miLll'I-lAE 4 Utnlt 4 iiti 

ritl'fllTn wiNj<lfl — ihVcty (lfd.iti’h. tout., burl 
Hitcl lo buck i^to. A'eiieerM. pAiirbi udO Sni1u 
Woods. Lllii:[.ii otid ILIu^tratedi TA BlbbPTUlL 
fur SiTull f’atLern^, jEday 
1‘ftble 'i’opo, tiP- 

CRAFTSMAN WOOD SERVICECO. 

IKn JU'OttrdAa a'oHif 

aT3B MAHV «TRECT CHICAGO 



VESTPOCKET ADDING MACHINE 

Adiilii. Hidhtr'i'ii. ATuJlb|illniL UvJJca. Duev trnrh iif n>«Ur 
uiBr^in*. Kat a 1't.v M.illjq JiALir Bimplr qD>J 

■ I'i'UrmlF &yeiF-». 

FREE TRIAL 

— SENB NO MONEY— 

JoTt narrw cad iiddwPB. Wr wU *h1r CiUptaUl-nr hnmFrlb^l 
(ib nUEttFiy 
r Lt ouLFL'ic t. B. arbil 
c7mh. jr mil w.TF--ii^ki AriFT Li id-O'*' iiii'iifjr 

IwnA. T 1 iora.l?iM:« rtATXJHytllli L ^KIlS WrUn J.ir 
iViExi'iFiMa CALVULATOH MaCHIHE cp. 

P+ O. Pa. Till, OniH. II, CHiCACO ILLIHOIQ. 
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LIV sldirjirtial la Leathant!:' 




for Econonny BUY — For Income SELL 

The FlFEt -ra EAnED p^E RENCH j^lj 

NEW 7' and BVj' Siru— 

Each wrlJiS intLAhllf cfciac^a^i Izwi 
A jSeSdnn u tbrCml el ObbThI! 

IVIul ikii AjJ Tflil]} miEb riMtf idirBii 
C;e( T REE-^T-Eitr taJ-« -Anik 
ScrBwibneF, |CL Pictirr Jlztiiul sf nnkmday wilb 
iV' Ifiet Dfftf, w : .Dii&ibatpf' Tfnilwf AbJ Fti* Kit ■Uffer. 

&z PbtB*erb Miq. Tbtgr're Dialuai la SIZS W«*^|}T 

Ah [RICW pi I [RtNCM CORT N ^"*"^S5?c?QO,'ri!L."^ ***' 






BUILD This ONE-WHEEL TRAILER 




SAVE 75^, U took ilfl over t 
yflurn til rwrrttt EPla nov' type frill- 
cr. AVe ivjll alntn- yrru bk.*H' you cati 
trlllUl It Inu few huurB. Fa. 4 terr- Jit 
2 pIjirtHtii mr-Nn rtEIlK Hl\ ;\V. 
OniyoNi' 

Mult three dlrtlluri today tor enm- 
plfrte, riudy pluti.^ 

An C. D. TRAILER CO^, 



PARK* MICH. 



ONLY H DOWN 



buys a new Remington 




Not a UBod or rebuilt machine. 
A braqd new retrulatian Kem- 
IngtotL Portable. SlmpLo to 
crate« FulJ set of keys with tariso 
and amml I letters. Carry iag ca^ 
Included. Uaeit 10 dnyp free. Yog 
j^t aO this for only down. 
Write today. Say; Tell me how I can new port- 
able ty^writer on lIHiay IreO tHel offer fpr oaiy.$4 
down. Bemington ^nd, Ine, SOB Enat 

42ini SLf New Yoft, N, Yv 
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POPULAR MECHANICS ADVERTISING SECTION - 




BUILD 

POPULAR MECHANICS 

RADIO 




Tboussji.'niii biiildin#? the sue- 

cessful RuiUo Het-eiver, I'ransDuttcrT 
and Amplifier circuit? dt-seribed each 
month in "Populm Mecluuiiea Mag- 
azine." It pays to build iheflc cir- 
cuit h which c:uT>^ the approval of the 
'*Puymlar Mechunicfi” Itadio Labora- 
tory and which are selected on the 
biisis of escellence, flimnlicity and 
][)\v eost. \\"hen you build your 



‘'Popular Mechanics" set, u?c 
only apjjroved parts, olTcred in 
kit form exclusively for you at 
lowest wholcKale prices by 
ALLIED — your Ra^o Parts 
Heatl quarters. Write to us 
for FREli Parts Liftts ct>viTiiig 
aadi Tjopulaf curcuitsM I Tube Portable 
Heeejver ih* 2 Tube AODC set 

flUllii the ti Tube 3!i*Volt Farm HActici 
(R203J: the Metal Lcjcfttor tht: AH- 

StAr Jr,: the BruwnitiR 3S: and mbliy olhcre. 
w«r mn supply all partB fnir buiJdJii|!; any 
"Popular Mechanics” radio cirnmt de- 
Bcricied in this nr in any ulbcr iasue. Be- 
fore you buy^ write for our parts liats- 
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CATALOG 



Oor nciw lU3li Rudid CutuIoN: it rondy. 
Ill paclced with everyth] njt ni 

radio at tho lowrat prietTHa Keatnr<*fl 
oewefit all-metal tube radio recpivcrs fur 
W'urld-Wido reception — lalesl ^hort Wav-e 
ami Amateur recieivin^ and fransinittinji; 

f iear: dulelin of new kita for biiilllinfl the 
ate«t All- Wave, Dnal Wave, Short 
Wave. A. C. aiid battery ntdiofl, auto 
nidiofl4 ctr, OfTers an anmiEinn array of 
the newest and finest Public Aiiurcas 
Systenui, Amrjiiflerap mi eropliDiirrs, rC'- 
cordioK ertuipmetm, ete. .Mso lliouBHTidB 




f'Xiiet duplifatn 



iiSaj&f' 



radio replneement parts, radio tools and laiesl test efluipment. 
Llver^^tliiiiK you nen] la radin is in. this Flt.K.K Catalog at the 
lowest w-Loloaoie prices, 

SEND FOR YOUR COPY 

The new 103b ALLIED Cat- 
ahtg is yours for the ticking. 
Write for your ropy now. If you 
lladin Amtiteur; if you 

build or tiperiment with radio, you 
iiccd this caLalojt. It is the leadinjt 
^dio Supply Guide. Send for your 
FRJilii copy now. 




allied radio corporation 

8J3 W. Jackann Qlvd., 111., Depi. K1 

Q Send me your FREE 1 03b Radio Catalug- 
n Send [HE "Popular Mechanies" Parts List Nq . 



Xante . - 

Address. .... 



S.-W* SUPER HAS CRYSTAL FILTER 

CCantinuedl front gage &&] ) 

and forth through resonance, thereby be- 
coming of great advantage in completely 
eliminating interference from ticar-by sta- 
tions which are beating vsrith the signal 
being tuned. 

When the desired station has been tuned 
in accurately with the main tuning con- 
trols of the receiver, and interference pre- 
vents good reception, the filter condenser 
is rotated until a certain sharp point of 
adjustment is located where the interfer- 
ing signal drops out. 



HOTV TO INSTALL A GOOD ANTENNA 



{Cantinued frum pag'e 5B4.I 

the 500 to 1,500-kilocycle band the handles 
should be thrown down to the B-B posi- 
tion. This setting is also satisfactory for 
ordinary short-wave reception. If the 
short-wave signals do not come in with 
sufficient strength, the switches are set at 
the I’"B position for frequencies between 
1,500 and 6.000 kilocycles; the I-S position 
is employed for frequencies between 6,000 
and 15,000 kilocycles. 

This same system may be used as a 
double doublet by merely connecting the 
transmission line to the center of the an- 
tenna arrangement shown in Fig, 11, In 
this case the antenna coupler is not used. 
The receiver transformer should be oper- 
ated with the switches in the position I-B 
and the receiver should not be grounded. 
This system is recommended when a 
short-wave receiver is to be used or W'hen 
greater efficiency is desired in the short- 
wave bands than in the broadcast band. A 
chart, furnished wuth the kit, shouts sug- 
gested lengths for the flat-top sections 
and with the w'avclcngths at which 

the highest efficiency \vill be obtained. 

When erecting an antenna, select the 
type best suited for your particular loca- 
tion and the kind of service desired. Re- 
member that it should be kept as high 
above the ground and as far from all other 
wires as possible. In all cases the antenna 
should run at right angles to telephone, 
electric -light or trolley wires. If there are 
any points not clear to the reader, or fur- 
ther data are desired on the various sys- 
tems described, this information can be 
obtained from Popular Mechanics radio 
department, without charge. 
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COOK and HEAT Without Coal 

TWICE the lEATat UIF the COST A. Or WOOO 

Mo Dirt or Ashes 

QUICK HEAT AT TURN OF VALVE 



eL X > hv I 



.-L * ^ 



Revolution tic Yomf ao4 

Cooktnft^Modernlxe Your Old Stove 
or PufAnce With Anndxlna NeW'-tyne 
Oil Burner Which Eioerta And 25,000 
Uscra Say BEATS ANY EVER GOT- 
TEN OLTr FOR LOW COSl\ PER- 
FECT PERFORMANCE. Bums 
Cheap OH a NEW WAY Without 
Prc-(tcncratlnft or CloRRlinK Cuia 
Fuel Bllla in Half and Payn for Ita?1f 
Oulckly hy What It Savea. READ 
BELOW ilOW YOU CAN TEST THIS 
REMARKABLE SUPER FLAME 
*'K£AT KING" OIL BURNER In 
Your Oi*n Hume nr Buslnean FREE 
OF RI5K« Then MaU Coupon Below. 

Why bum ccsdl or wood vllh iLa tlirt 
and arudjien' of building eiijd feedinj; 
flrea, carrying uhcj and Uileveihe elou'- 
ataninfE heat, when you can hum cheap 
oil a NEW WAY aud TWICE THE 
HEAT nt HALF the CO-ST — and have 

S jtJfCK lus&t regulalod to any degree 
esired by a uiuple turn of a vaU% 

Your present coal or wood eook itove, 
lieatiog alove or luriince ran be htted 
«ABi]y utkI quickty witii our Super flame 
HEAT IviNO which haa brought joy 
and economy to uver twenty-hve thou- 
Band and has been anclainu^J by many 
UBcra an the moat perfect oil burner ever 
mronlod. Nothing like it ever has 
on the tnwket — the lowest priced efficient 
oil buxtter Lu the muntry. Poeitively 
guaranteed NOT TO CLOG. NOT TO 
CARBON or STOP UP. The only oil 

burner that hu a record of ov'er 11 years 
coneiant i^ise iinthout ever needing any 
clearhing or auy alteutiou. Simple— 
B^e-^conomirsl — no electrical connec- 
tions — no moving parts to wear out— all 
imuecoMar^' parts eliminated — does bet- 
ter work at 1«b coat. Burns 0-5% uir and 
£% cheap oil and the refiuJt is TW^ICE 
THE HEAT OF COAL by simply 

turning vajve. 



AGENTS 

Sa lesmevi — D Istrl butors 

DROP EVERYTHING 
For Tills Big Money Maker 

BIG SEAWliN' NOW OX for ScJi»eT 
Klamo ’'Hl^AT KIXC," Ride in on the 
tiemecKtoiu SWEEP OF SALt^ AND 
PROt'fTli. Startling lOW pcfce pulS It 
trlthln reacb a! tvwyone — nu wander 
talM am breaking all recordif. Shrewd 
Jialtnmca oud dlnrlhutam are quick to 
Me It aells liistcsi Ihcciium lowest priced, 
chjrape^l to operate. muBt. cmricin, 
ir you want lo and 

Treble your cnmloes and own your 
nwn busIdoiHi show and demonjifrate 
the HEAT KING now. You can't beat 
It. E3 a money maker. Get YOLTH 
OWN OIL JiURNER SAMPLE AT 
NO COST and CAHH IN BiG In 
bales and PROFITS. Act qutfk— he 
FIRsrr la your loeailcy— MAIL COir- 
PON below OM C DOtfUNkrd today— NOW. 



try at our risk 

Jf you want toS.WE xMONEY Ln cook- 
ing and heating try the "JHS.AT KING'* 
AT OUil R1.^K and prove that it ends 
drudgery and dirt of ci:hi.| or wood, OUtS 
fuel billa in half, ^^'9 for itoelf <)ujckly 
by wlial it SAVK^H. You muat ba aatii- 
fied under our liWral gunninteo or the 
burner COSTS YOU NOTHING. 

FREE SAMPLE TO AGENTS 
and salcalncU offered to ulie eliergetiq 
man or womsTv in each locality who 
u'di dfrUioliatratc and take orders, 
hi ail coupon quick, be hrst tn learn 
how fcaliAlactnry nd lieat can rEslCy be 
and how to make REAL MONEY 
right nuw, s|.)are or fulli time. Mnil 
0DU|>nn or Ic postcard today — NOW, 

UNITED FACTORIES 

M-TSl, Factory Bklf., HanusCJty, Me. 




MAIL COU PON 

Belon-HOWf 



UJfTrED FACTOniCB, 

R.TJI, F«l 4 ifT nuc^ Rie 



CJir. Hu. 



Irtili 

RlHIv TTtlALomCR iiT, ■.^F wn^rTiil 

it>™ “HEAT rj:no.“ 

.r.-i !..|.....l..i.r..Tri 



AiUrEnr 

ca,. . 

iSUl*. .. 



1 1 ... 



..... n CtL**.li if »«.n.t hi- trvrv 
L<jW ti> EiaAit kHKliUy u 
■w-pmeetAtin ■.!!£ ■■i 3i'U- 

COaT SkmiiUi. 
lAiliin.tt' In i.ibj vir . 





MAKE BIG MONEY raising qiant froiEB. 
Breeder \ays 10,0(10 eggs ench year. Bull- 
frog! sell fil to $S dciren. Biggest mt^ney- 
makcr you Can rulic. Bach-yard pandm 
Mtart yout Any climate luitabte. Our 
Nufand FREE Ik»1c; "A Fortune in Froa*'^ a*’ 
Giancs ploin .1 everything. Write today. 



FREE 

BOOK 



Waif h Mp to 1 ]»•, 



AMERICAN FROG CANNING CO. 

(World 'a Largest Frog Market) 

Dopt. tn-T NEW ORLEANS, LA. 



Raise 



^iant 

A NEW INDUSTRY! 



Frogs 
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USES! 



Quicker^ Better 
Jobs H, n Does away with 

low hand WDi-k. Grind^iroats 
UHIie, carv«* saws* sharpens 
cuts, polisliFS, ^n^ravea- , . + 
over 100 wliFcl shapes 
able. For 11KC at hoin^f in shop 
Of takt lo job. Weight I Ih.* 
]J,Oi;>0 110 volts, AC 

or DC. $10.75 ind up. 

(3 Wb««l Shapea Free.) 




Plug 
in aoy 
Light socket 



nEUI.&Xt» fflODEL! 

Revolutionary Performance 

For coofitani senrice . . nathbg 
else like thi^ rajjy-iq-handle pro- 
duetJon tool lor saving time and 
labor. Faslesi, STOuotheat, moat 
powerful tool for its lyjje and 
weight (12 oz.) e" long, IJi" 
[liaTnelcr. ^Ji.OCin r.p.m. 

$Id.5Q. (fi Wheel Shapes Free.) 




FIVE DAYS' TRIAL 

Order ert her Model today, 
pcjiipoicJ in TJ. S. A, SatiS’ 
faction guaranteed. 



SEHO FOfl , 
?i«0I)0KlET^ 



Chicago Wheel & Mfg. 

ICM) S. Aberdeen St., 

^ Cbiirago, 111. ^ 



FREE BLUEPRINTS 




Modot of CuiifSB Fa/con 

SEND FOR THEM— THEY'RE «5Y TO FOLLOW. IM-kfl 

yourself o fiying tcunlcl of thii nconl-braaklDg plaue with lhe«a 
liluoprlal* and DuFualDuco Cctnciil. W ouil-crnilly strong 
aJto* w«i«rprftof, tnuispArirnl, (]uleL-drying, mav-io-iuc. Ducd 
C rmcni kotiLs |||[« a bulldog. E^nd green caTlpn or rrd disc fcutu 
S5c loliarqr/rH pLins lo DUPONT* OepL B^4* WlltELDgUm^DcL 

TRAPtSPARENT • WATERPROOF 



roll 



Hou&ehotJ 

DUCO CEMENT 



5 



{i 



ft Flying Scale Models 

Vs size of real planes , , 

S H. A-lp»wp Rsllant 



ft W. ■■■sais ss iAUhl) 
ft h 

auHj Vik^** lhiM.1. th« Idw oJ 

|Mi^ii..r ni,T*l»»i e.nrl Li>4it Iw >7>a 

toPW C 2 iafe|l ^ d'FI'SI™}!' 



EACH 

pliM aSs r«r 

Pmh'bib 

PbalAI*. 
lusrsnH. 
If •■imis 
<«IIk 1 AfMl 

«>r*lr Bd. 



'^r. . p*"TrLjlilM 

kU 3Ei]ilUi^'>*'iC h l|t< ^ 



— 'k aie kaj Ilk IrW 
kk 1 b I f*^ kill -^Lurlii^kh# 

*Jn tti bit^t Ltaalfi* Hiilc 

G. H* o. model airplane CO- 

Southern SaUlovard New Vftrh City 







COPPER-OXIDE BECTIFJERS 

IConitinued from page SA3> 

quired^ also 5 copper terminal strips and 
2 end plates cut from Vs -in, bakelite^ as 
detailed in Fig, 5. Sixteen-^gauge sheet 
copper is used for the copper washers and 
terminal strips. The lead washers are cut 
from l4o-in. lead sheet. All w'ashers are 
outlined on the sheet metal and the center 
holes drilled, after which they are cut out 
with a pair of heavy tin snips. Two Vt-in, 
bolts 4 in. long, and two lengths of fiber 
tubing % in. outside diameter and in. 
long, are also included in the material list. 

Be sure that the copper \vashers are 
perfectly flat, file off all rough edges and 
ream out the holes so that they will fit 
over the fiber tubing. The next step is to 
form the layer pf copper oxide on one side 
of the copper washers. Place them^ one at 
a timOj on the end of a long nail or bolt 
and hold them over the flame of a bunsen 
burner, gas torch or gas stove. When the 
washer reaches a bright cherry red, re- 
move it from the flame and hang it on a 
nail to cool, as shown m the photo. Make 
sure that there is a free circulation of air 
around it. Sixteen nails driven in a board 
will make a good rack for this purpose* 

When cold, you will find that a blue- 
gray scale has formed on the surface 
which must be removed carefully from 
the face side only, with a piece of fine 
emery cloth. Handle these washers only 
by the edge. L^y them on a flat surface 
and do not press hard with the emery 
cloth as it will cut through the brown ish- 
red Copper- oxide deposit below and de- 
stroy its rectifying usefulnessi 

To make the final assembly. Fig, 6, ream 
the holes in the bakelite end plates^ and 
copper-terminal strips, to pass the fiber 
tubing snugly. Insert the bolts and as- 
semble the washers and terminal strips, 
being very careful that the copper-oxide 
faces are placed exactly as shown in Fig^ 
6* and keyed in Pigs, 6-A and 6-B. Turn 
the end nuts dowm as tightly as possitjle 
and fasten the copper-strip tcrmiiial 
jumper as shown. 

An enlarged blueprint of all diagrams is 
available, those who wish it should specify 
blueprint R-314, The rectifier unit re- 
quires no further forming; however, the 
output current may go up a little as it is 
used for the first few hours. A battery- 
charger assembly is shown below Fig, 6. 
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UNBELIEVABLE ECONO^IY^ 

Lower Power Bills TS% • 

fleducp Fire Hazards 100% 

Whyt-Rox Chom- Co. writes- “We ropl&[-ed a 
5 li-P, elec-trie motor with a WITTE Diesel 
Engine and are waving S65*€0 per monlti/' — 

All WrrrE Diesel users report big savings and 
almost Unix;! iev able et:oiioiuy. Ellicietit sln^atu- 
line design, Ca^h or liberal terms. 

WITTE DIESEL EIVGIIVES 

Diesel-Lite Plants are powured with the economical 
WITTE Diesel Engine, close coupled by multiple vee belt 
drive to A. G. or D. C. generators^, forming a complete 
self-contained unit that will ruridsh electric power for less 
than one cent jrer kilowatt. These units have remarkable 
flexibility and may be luscd for engiae |Kjwer^ dectrie 
power or a combination of both. Simple to operate and 
care for. 

n^rlle tada^ tvr iti^ratar^ and prie^a 




DIESEL-LITE PLAHTS 

rrodace ELECTRICITY for LESS 
than ONE CENT p«r KILOWATT 
A.C* or Currenf 




3 mill 
S HW 



WITTE E^OIXE WORKS 



1747 Oaklanil Avp. 



ILannan City, Mo* 



COMPLETE ELECTRIC PLANTS 



ONAir A.C. PLA?JT.^ futniiJi tfas iBinB cumoal 
H -fHtJi' H'rvkH. ]{Bili0. 1i\ Btor ayatam . 

liaJri(vrm^F, ^ Apliliueci, 

SIZES J50 WATTE UP 

IIb«« a.C. Cumnt An>wh(^^».. |l IQkdcI 

up, TO ItiliriMl, AvAil>falH frmi|. ,iwk. t lJ 1^9 

fesr lurnii, GKmpi, lakr fawiicB, FamiDcrEuI iul> 

pcHCB — knyirbiEn cltteLTwity Lfl uttNiJtKl. 

D. W. OMAN- a SONS 
S5A ftoyjhtpn Ate.. WinneipolLi, IVlInnb 





R Yz Price 



POWERFUL LAB MICROSCOPE 

Guarentmf^Stifdran^Model^^dlSX Power 





ittTlW 



ACEHTSI 



Aft liutmfiint Pruf^flaLaiml ly pu h |«iic| n hli^h. 

Id. fljui TTUod. Onlr fT.tIA Ei'miikta. I'l ■i]‘nid. if Rintt. 

l■'■tl■'« wJer. C. H. D.ehvrn i'eit,*. 

Otkir MianDHp«D . . Ahri-ir, fl.DO.. JjJJT. ll.Pf 

IVijJ> kfpJrt** rMi>BTT*« JU44.C jf.rj 

&lllMri,Pk 4 Jtal * — ftr Fk SK 

DWiaHT-CARLEON LABUHATURJQ 
17S Fifth Aw., Dsot, PUL, Ngw Yoffc> H . Y. 

'iWPet 

Haurf 

ARUUING INVENTrON-Nc^ Radh 
ant Heater* Buros air. 
Makes its own gaa. No pinias. 

No installation. Clvcsrooniful 
ol clean, hciUtltrLil, penetnitinff h«t, 
lilta iucmhJDep for centa an lurar. 
Ilottiar than ru qF tT, at 1-lWii 

thfl coftt. tfli ILaht and OMrata* 

DaarnAk«. Nasoot or aahes. No odor. 
P^OrtabSe— painr it anjTrtierfl. I#'* 
prleaEU Cnrantaed. 

30-DAYS’ TRIAL 

Liberal Offer. Try It 30 days 
ptDTLT expense, write otMU 

for ppKia), InLfutlMDtwT. Jow-pnea 
oCTtr and no-rlik trial opporb^ 

□Ji^ ffq obUiTPtiua. Benwi today, 

me Aitpwii I iwir CO.' 

1300 HltMBbaalp'A^n, OMa 



M>w Only 

10k 

AFTER 

10 Day 

FREE Trial 




guawanteeo 




Down 



Fndttvriy the jn-sarcBt bormlTi «vtr Anerrtl. A jninuine 
ftlll ^fs 4 ?d SIIX^.OO oHlfp mtrftel IJnderwiPbd \ct, A fur biilj 
139.1X) (c™h) or on eauy tefinit. JIiW Mp+fh-4atc tmpJ-we' 
menl€ lllrluillriff (rtjunctuu-d 't-njw k^sybu-ard:, tuu-kiipiirer. 
automatic rIPbfm mvrrjH!'. uhlltloek kav. S^olor rfeben, 
eto. Tlie p^rfeat all purpene tTneirnicr. Cotnplelrly rn- 
buUL aad FUnbY O E,TARA>rTEE D, 

lowest TEnn»->10 Cfiitts i Day 

Mooey-Back Guaraplee 

Send Dnu[h>n fnr If) day Trial 
— Ff deride tn keen It pay 
nnly |3.C0 a mnntn until 
S44.0P (tfrm prlra} In pai'A- 
_ T.lmlted oner— act at onee. 

f™ rrmuTtOHju. TvenrftitDt cmchahh 



tifeti Twfe fypmiuni 

Ciinrrpa iiiir t-h. FiMitDvi Vd.q 
M b! TTpewHOrw 

Sr.l»ra — fijllr 

•DMiv ijiiin dur^ 

lilt Llil. mfjfT. 



an WMt Mmfh >1., Chhw, ta^ frt(rt. lOOl 

IVnd I'lvh ripiHHj ?fn, $ iF- U, R , C'liUdifil, ai n,p. Nu la-dapa 
tHnl. It i >,rn kit Mlhfird 1 r«D htUfS. U tLCHn.. '^lUai'l. 

tl I Itn.r l[ 1 wdl PAjf ia.H D Diuulb Uufclj 1 kan paid 4M.DO iLn-n 

Mini' In full. 

Naw ....... 



L::' 



I 



I 



\fUcN Pctpfflnr 
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POPULAR HECBAKICS 





Better Looking 
More Comfortable 

The SIGNAL label Is a 
guorimlM that yea are 
getUnq the Tery h«al 
workahlrt you can buy 
, , t yet sold ol a popU' 
lor price. ETefy SIG- 
NAL Is made to exact 
kite tor real comtort 

Se« Signals at 
Your Dealer's 

It be cannot show you 
the DO wept patterns La 
pLoia colon, stripes or 
dots (neckbaad or col- 
[ar-at1oched style), ask 
him to gel them lor yon, 

JOHN msSMAN A SON 

.trw .’Vfdkrti 0/ Jii(?na( u^tipfr- 
lallte: Qualiilf 

&41 Blue Iil4ind A VC. 
CHTCAGO. lU.. 



HUGE PROMTS FROM 
NAVAJO SIIVER 

Brsccict ehown made in I holir nr 
IcM, ivithouE ckperJcnct. Aleo rinot, 
buckin, watch charoie^ paper ktiiveo, 
boo-lc «idi — doxen« of attractive gift 
crestiona. Nbv4jd Silver im eaey to 
work, tak« high polith, doc* not tar- 
niih. Brec«lcta acU at stom for $1.0C 
to $J.OOe hlanki, V*", 5c; 9=! 1"^ 

i;?c. Tool stHl diea. authentic Navsio 
aymbola, act of 3* $3; of 6. $5- 

Writt for frao S-pnH^ C^fa/od 

CRAFT SERVICE^ 54S Noueia Kbad, Rodtestcfi N. Y* 




Co«l 

jtf r« iJv, 

firmerttt ••fla far 
|l ra JJ. 



BUILD IT'^SE 




Dindv Cttin TiJiler 

C;]uj«rr fruoraji^E iJaay 







^1 



ta biLlld la ujiy bIjo at 
low iroHl ! A WHjia ruu- 

(laiJW 2 lO 4. f'laiU! 
uiicl lii^triirTlomi. oulv 
91.[N>-^Dt<|u4r all 4||i- 
KrumK. ak c!tc 1 1 iw. pho-. 

Tua, tmticrJiil rlc. 

Wlr ■]! 

In ant[i (mJkn nov ikindi HuiK yniit i|hi|Ur Ihr Jim pi.n<l’ rhe 

MAIL DOLLAR BILL to JtM DANDY, Bew Wiiisau. UVka. 



ALL PUNSAltD INSTRUCTIONS FOR *1.00 



BRASSon^fALUMINUM SHAPES 
mJL:y:I#HCUIiH 1ILLi> 



Thi cmlT Eiitf»lii4 trftii hliiJ, AnQiOilF hi Mir Iri^fh Up 
Irv JO rr Vrinu/.c'jHr.'iI ^|i pnr^Mn-r frrmert^ i* -rA^ri# ■#/ 



Ml ft l‘rnpl' 1 , 1 . rirrrrl fjl 

rP(*c [crU. t.PN'jil ini hr nil "tF in.H[r| irnrli— liridwi. 



rfru'tiDv^ tnJiiu «hl4ia, jiLaiia^ r*Flii.rb.a^ 
iMlJlp f't- -Pin F-f iFillfc^il J iLj'fi'. 'Bn-r-i' 
■hfrrruft | Ll|ii>4TU^J (TT i-'l J^Jrf ini' Fn 



■ 'niarlninii, 

: lUitr Frrr. 



FOR 

Mi>dFl BuilJina 
OtOFtAMEC 
DI 3 PLAY 5 
SHOW CASES 
Arehtfrirll' Uli 



METAL R:RR0WING WORKS, DepL m SSfl WckJtr. CBICACO, ILL 



/iM /f j r •' 

7 ^t 
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ACROSS THE ATLANTIC 

tCoptlnaed from p»gfg 



knots on her maiden crossing, she estab- 
lished a speed record which took the world 
by storm. The vessel has touched thirty- 
two knots w'ithout a murmur. But she has 
never really gone to the limit. 

"Frankly,^' said Chief Engineer Hazardj 
'‘we have never given her ‘full gun.' It has 
not been necessary. But just in case it 
becomes necessary to give her the works, 
w’e have only to place our reserve boilers 
in active service and take four plugs out 
of each of the four main turbines. We have 
power, tremendous pow'er in reserve, but 
we don't dare to put it all into the pro- 
pellers. The tremendous pressure of water 
might damage her hull." 

As a ship, the “Normandie” has set 
many precedents. She has captured, be- 
sides, the most coveted prizes in the mari^ 
time world. But the engines and the en- 
gine room have won a record of marvelous 
efficiency. For the average man, as well 
as for the ship engineer, the “Norman- 
dieV engine room means, in the simplest 
terms, the end to the “brass age,” in ship 
machinery. There is scarcely any metal 
left to polish in the "Normandie's” engine 
room* Everything Is either under a paint- 
ed hood or encased with rustless alloy. 

That is why the “Normandie's" power 
plant does not resemble the ordinary ship 
engine room in the least. It is primarily 
an electric powder station affoat, a builder 
or generator of electrical energy — ^nothing 
else* With this same energy you could 
light a great metropolitan city, run street 
cars, factories, or railroad trains. 

The success of the “Normandie” means 
that the all- electric ship has come to stay. 


** HOW MANY GERMS HAS A FLY? 



House flies taken from garbage cans 
carry as high as 6,000,000 germs each, ac- 
cording to the American_^stitutc of San-^ 
itation. Two ■scientists exanuhed 40U flies 
and found the average number of bacteria 
per fly was more than 1,000,000. A house 
fly sheds germs 'with every step* A clean 
glass plate was brushed lightly with a 
sterile gelatin solution and a fly caused to 
walk over it. In a few hours the footprints 
were plainly seen under a microscope due 
to the many colonies of bacteria that grew 
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Th« Dif Sell^ Starting Now 



* liB ndpKiiiiaB. rejn, pLrt« aU 

bumini Hoik to beat up lo 3 motikB^ lor 
tiau tluQ thv prko ot B C40d IKH] PtOY*. 

Saves Money — Uses 
Cheap Oil 

No jUtUlfea, HHlI. dT ut;na. Buriii>T r]p;bt 
jn PI-PV-Tf OBRJ^I'IP vrKh ipak uiil 

iiLtvr BoiJ ptuiiiMrv Boor ttitii'Eii, r<wtlir 
pperata. j^iuLpls^ Hfe pivti [ie-fxinilBlilB- 

Plenty of Heat 

T^oiulotrd by pimplp vpJt« — ^ l^ty of 
r4oMi, Eicplihfu4 bnnt ^wn in 
Wthnr. Jiiuil. ibf! tfauic tar 
bomrs, EKffiiTOr ■■I'aco, dIBl BlilLt lO 

kai ii UiuttUB. Gujinuitacd. 



tlCAtpOeNcw complata lino of 

utHktnnp fit 

■nf ehJ pIovit, r«n|fp fMmnep. 
Trtmpndoup l*ll Mm*nd Btart- 
Ertf now, tm-rltori** 

oip«n^ Writo dr wlrp todoy. 



INTERNATEDNAl OIL BURNER COMPANY 



P-jiO 



ST, LOUIS, MO. 



WANTED MEN 

MANAfiE POTATO CHIP STORES 

Wb f-umlah Bvarthlnif — help finance 
lUJd IncntE JftiU. So einerfcanije timdoil. 
'I'rt^irieniloivi prpittJi. MnsBilutiEil intmdwTtory 
flCarClnc plan. Nci hiUWc-Crr^imi^ii mrivoaiiiltur, 
WonUerTul Optra rtimity, ttiuh name fur free 
boon of l^rorit tracts — totla/l 

LONG-EAKINS COMPANY 
102 fl *5 Hifh SlTHt, SprlnrKttliC, Ohio 





Automatic. Iwlam TvfrlgierHtlnn hu beanne a mighty Imponabt 
factor la nur dally livef. MlltLons uf retrlgeratci-rn are In uae- Many 
thnUaanda are tMSLill InstbUiKl every month. An entirely ne^' In- 
<tu4itry and a new pfoIoohLod tia^ sprung up ta Ulo past, lew ycum. 
Already there la a 



DEMAND FOR TRAINED MEN 

who imiIbibibiieI tbe iiutallBtinn, Htvij-iitiiir aiv4 rrpnir g| rrfriRvnton of 
all kindB. Vou can int nlnrlpd da a uteunnl ancl irmllEalitii' cjin^r in rr^ 
friivraiJuB wilh AltbouH aad Turauniiil'A u«ir Iraok "McHJcm 

Rafrlraraticm.'* It mi'A™ pbyriH nt rnfFianmiion: pflnriptcB of eoa- 

Birurllirti Bill:! i^petalHilit -didorTtit df rrirUcaranlJil ■uLuiiuUic ro^.- 

tmlB Btid tbcrinciiiata; romtirFddtiju dcvlrei;. coedrnaLna a-poani m ; 
vtHitrif'fil rquipm^nT; cleftrlo tnolora, ecc.; uh oI took wLeL 
dpcralinru: iiLaiBrn pprrinQ pnii^tira'. 

Aa L] td book cDTTHnr all E.Vt)*Vj tliBCTBULi in Hi: nivd 
eolura. 27$ paaefu Fully m-UAlrat-iidi. Fltiilblv, PtIcb $4.-04 Pnatpui id. 
Heat (3. O. Or Ih U.S. I r preferred. Small Binoutil. emra for |si)«iJiAni rlLirsnct- 
Populay Mocha rt| c» rrw* JtMtJS t, OrttaHd St*, CtilMUB,, 



900 WORKSHOP 

IDEAS 



IVhy ’^putlir'' when 
ym con nLaka hundr-ada 
oE arlidm fdl- iMmuCy, 
and delUr aod 
edat ErtnECgT 



"Make It 
yourself" 



NouM-t oditlcia: 4 SD iwcb*. D^titijrH. 
Bi*«: Tmtdsl iiirboi. Bani poaipiid 

Baywh^Tii upaa r«eltft of price 
Dr ChO.O, io LT.RrA- iMiyini 
aMimad crioe anci pcvuMPir 
XettdfoT tit 




POP-ULAft MECHANICS PRESS 
Ro-oin t(M3 

mEaOhtiriaSC Chtcigo 



[NCLUD-rnoi 
Toya, McmIbIb 
rumlturc ' 

Carden £q uipniant' 
Homo- I{.B|M.irB I 

Sparta Equfpmant 
Au-Sd Kinka 
fladlo Equlpin«nt 
WarlcBhap Taait 
and Machlnary 
Artlelaa dd WiorlE^ 
ln(E 

Wond. Matal. 
La^ehar, CidBa, 
Ele, Etc. Etc. 




with the 



help of 



NICHOLSON riLES 



It Is easy to make a comfortable, modern 
settee if you kave tlie right tools. 

Among the very necessary tools arc 
Nicholson Files,, especially the Nicholson 
Cabinet and Wood Working Files for 
shaping surfaces and smoothing them be* 
fore applying the finish. 

Nicholson Files are sharp, durable^ 
uniformly high in quality. Look over 
your too! kit now and see that it con* 
tains all the files you need for the coming 
season. Sold by your hardware store at 
popular prices. Nicholson File Company, 
Providence, R. L, U« S. A» 



OamaH' 

NICHOLSON PI 





AiiiKiFrr it^iciKCn 

(Irt lull it-Tlkll. t>n Ibi. [hnhljiic 
aiKTi : fiurtN fnr IfllUt. liHilMjfl-H [uhI 
drive'll: trarJi. uiu and re^qlai ; 

limlUfn. nntJ Kurk-. 
ipjr draaiiic^ TIiIm hIhi iFtoira 

aikiJ (r-li« bII abiiErl ^ItliannTvlIi^ 
.^9■ll'l■^-t''Dni■ juul aarlil'B /ojliiil i:v+ 

RtaiiiJ ArTuMUUlLE ftAO- 
i\'0. Fourth Edltkan, tl pk^lfMI'l, 
fl.lj! ('DI.i;. tbn'« di. U 

Lv-r m -*Jbki. 



fiat F. KUH*. Oval. 
cmciNNAn, 



.P;| BlH|||«BD>lHak 

OHIO 




WAY TO ROUGH IT 



Ifnapo Tnlrr MT-e 

jnrtl Brti*rtlh.lrH| 

lucf* i^hFrint-^^^ ni4le^i. EVjqntiiPirT 

miytiLi |*LB.a Aiif •••rhnna can biULd- 
&*N4Jt]jUl Hw TVxHrr i|ii, idr, 1 30 

ilJaiilHi'; F.n>u.t|. AUl .biI |kh-<'kpL 

Jliirkr.’ ■Cuttilii-T'kpiul P^rkuii 

Hiikq Hiur*^ lu.r 5miu IW>. Bpsa 
dbJv Mr f-ut TViilrT- Jl.iMfT.' Cruirir. 




fulf FiFiFff H'rtA FtT.. 



HAMHEHtLhW TlXN. CO. 



oa«t. now 



toe Th4rd tf- 



Wbihbht 1Vla« 
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FREE 



I P^rn 

TOUCH TYPING 

at home this month! 

Think nf Itf SO tO 60 frordB a jnJatitel 
Easily acquired in ipare time. Royal'a 
''Sltnplifled System d| Touch TyjKwrEt* 
ine" ahowa ydil how. ObLoin thm valu-i 
able cduiadi prepared by experts , /fm 
vrith New Royal Portabia Typawriter, 




NEW ROVM. PORTANLL Uaiy 

exclusive in^mvemeiita; Enelud-^ 
iDff Touch Control — peraan- 
the typewriter to your 
touch;’* Fiinfer Comfort Keys; 
Centralized CootraUp Standard Keyboards 
to use— last— and very dumbiB, 

FRFF CARRYING CASE. Hand- 

some luggase- style cbhp. 
Typewriter easily, quickly removed, 

lOWEST MONTHLY TERM^ Pay 

as you use Lt^nnly alnw cents a day. 



LATEST MODEL 

NEW 

ROYAL 

PORTABLE 

wilh a 

TOUCH 
CONTROL 



mm 



I 



Raj's! Typewriter Com panjp In t, Derpt PM- 10 ! 

2 Park Atenue, New York City, j 

Please send ma details ccncerntnff special FREE a 
TRIAL OFPEH oi) the New Royal Portable i 
Typewriter with TOUCH CONTROL* 



I NAME . . 
STREET . 



I STRE] 

Lcity, 



-STATE— 



ETALLASCOPE 

Finds Buried Treasure! 

WOm.,I3 '& CHAMPIOM MINKRAJ, LOCaTOK 
DOW better tbsn evert Sennatlnnal New Model Just 

IMrfM-iod. 1*>^«l*i f-H- Ini^ lonnHi. 

AI»»OI.iri:XLr GUARANll^Fti I- birirj 

GOLD, SILVEA, COfFKB. Mr l■w>■[%kU 

''If A -if P* 4 bIKi, Ibl mili JiAil U," 

METALLASCOPE SALES CO. 

IRiQ I. Indvir DMi. Lh NilHi Clllb 





Sah£ J Gaidhi 

Do ft. But HjtJtt It /s 
mjj^ 1 Q 35 OFFER 

"^WEAR A WATCH 
OR DIAMOND 





My cTinfii1eTi« Ln VtU': my ftuifl- 
lie rue Jn njy FttilKtanl, rie peEkiiAb’e 
K'nietin tirHl (h^uulllul sfiiulae <9l4k- 
TiHiriiTN, mia m]' ro]itulf.lit*e lb laihlnef^-^ 
tviinUllkirh ejiij-r me To maite tli^n un- 
UteonJ I ft iirrer. I am b<i 1 th! Irr tkitttx a^ 
mony matt^hev Mti 4 ■! I i>n ih iivi'tik In the- 
IhHnrh nF jxicn unil w'lfiineTi thmuxbtnj 
rlit-- iHiicI ji*^ nrff'.liuf In 
]i>-s.-f NO siA'rn:R 
tv HAT inr: sArni- 
T'JtE, tHMTiLife e*rli 
Hurrh niul dlam«ilNj wTR 
jiet t-rtfr^ninn T*i F'CH 
ui]m 1 ber. 

Pu'Mt'-t*’ If Bu, R»ek 
NAti*niltir AJ- 
Hi, Dtiibond nmf$ 



W hat jm oRer! X[i[]on4]|}'' 
aih'eri IhPd wutrliet^, tllihcmintlB 
iiTid hi hcrwiifi? utTem] jit 
liinir.il JirF'j I iiri Mrkff'" F'-rer vrly 
« i.Mtr ■•■£iirr ■pp 'iP.T» 5<'1ii li III) 
imlM r -•wiflrj' il1 :-L- ’f i iir ir-nkit 
AdS iliir rsniirkitip,. -i|TFr. 

Seird far S^autifuf 
F CATALOG 

U'rK|f^ I Ilill uFr'P Js wl*il- 

•JriiriT. la 4I..| l-|«f Ilf z kiC ltdil iHt. ^ 

■ .jli/L- E- rli-=J wiLl -<lf ■JUatHi^liai 

WHii^i vTPat Ik, K'LfclihltrP id. bshI 
i£t|*n ia Lllr liffliiA T^u 

SANTA F£ WATCH COMPANY 
AS Thentai bldOr, Topeltar Kan. 

We BufOlll GOlllaitd STERLIKG SI LV E V 



Uir,U POWERED TELESCOPE 




W —tf A 



•anup"a pnuwwMdui-** AF micaa 

irl4a fer lb* pfvhbtE 

I A p»>»W Ihiiii i»Q(i rfl*«r*p*- »*■ niMn'i cnian 

«r 4^>1 fMMtll iFit^b n UiMk K».T. A KCtlUUI. 

*p^*. a n. 190*. riw 1#M"- Srwl™imil 

Can b« -u^ u pqnnl’il hita«i**eps 

v«i pn^n.siaX. Onlr (tea 
i—ld. C. O. 0- i*e Eit™. 



i Bcwir. 



BROWN SCO P E CO. 



Avi., N«w Varli.H. 



MAKE MONEY PRINTING 

tetter oral blllhentla, dronSara. cards far tdeiHlB. 
jmarr llmo. Kiwy to leam, easy Id hdT jobs. 

Prinllna Pm«a* fUi nawtytw face^, cumpletD 
acippUee, Icvwest prlccn. dctxt .'itan p tor cataloDi. 

PEIFFER CO..Sa-A| eC«tufnfaj> St., N«wo.rk, N. J. 






SPAW 



cantt MONPr HAitiaa MuaMnoaMS IN voua 
aASEMCNf — CEi-LJtn oa nsRsat. iynT;*i*i. 
atfsnANTCED. niTJUL* *NO B*«pcc Fwax. 

atTlBUiL atfSHBMBES? JlSS'lf., in J 6 fl, Put iidK, illHit 





GET INTO THIS NEW PROFITABLE BUSINESS.. THE 



Eliirn f I5U to S.'t0u monthly proAt on garoB^ and genernJ ropalr work with tliia 
New Hobiirt ""■‘jimtilifled'* Arc WeMer. Easy to operate, no trainuiB required. 
A Bise to fit YOUR shop aod to meet the demands nf ymir cUBlomcrs. Electric, 
gus engine, or belted drive Comee to you on 30 Days’ Trial at our risk, lets 
you prove that it "'Payu-for-Itaelf/' Write today lor valuable booklet. "The 
Many Profi table Utie* t»f Sibipliflcd Are AVetdinx/' It eutijee to you FREE, 
with dcliLiled inlortintlion nn Arc Weldtng, uo DbligalioiL 



HOBART BROS., ;»7o£i; 
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A NEW FIELD 

Flonblv widA AwHke- men to ^ luta 
busiuess reRTindine dctochithfe rock 
biiH. A ooiuiiaerablD amouiil uT 
EOCk ia carriad on in evay 

JodUity wlien\ you ohloin dull bltn 
ami ragrizid. tbrin for lOc LDl^Cifacll^ 
Buy 1 G Grindor^biuld apr4fittblebutiAtU 

C. H. CARLSON MFG. CO, 
|S-|Ei St.NpE-i MiHiHipaUii, Minn, 



CENTURY SRUSMEN h^rpVy/ 



they •» miMklnr mon+y uilly pcllinr our 

GENUINE LEATHER TIES 

ItRlv alripoi bxhI irialdR. lAmlt like Bilk. LllHDfHi 
iRith Ji Jbj 31 d cluLb. lliijabtr, ipiin't. wtinllJv.^ 

Biir prodla, t^rterkl blrltn, Ek!' ElidufHTkjdrlil f IkbVR yaur trwn 
bua-IjiM. j»alf4i tbiliTy ticifdud. i^t'Ud AOc «uuiiiu fur 
Mhupte febd kil, [ufnrrrn«Mpii frw, 

CENTUBT TIE CQ, Deyi. A, ^i^S ff. CrmI WtJ, fanuil, Hitb, 





MITIT f TAMPAITP 

Cm 4 .MB Aim- vhk 







WTir AIBCUTTt" 

liF nH Ik*** Rl„di H 
tHIiAkT^T rmn THAILiin 

S™*iU5* 'Kita, ^ niTlf CPUPC cnuiiia m.*rAwSI ojh* 



^ PENNZOIL 

THE OR THAI GOB FAgmtB^rASTa^FgW 





iMIPaHOOELSI 



_ Gift \hh iI^mAr teiM-iiHit BiKblp 

□frfKl rimijrVsMrtr. I«^ pfu«. T+Jiy-ltaj C-.ita],, 

-*-^ - n-"iiii ev^dia 

AO]' HAHCKk, m dHtl 



fkstd Ik (trt •ubi] (>*r jTDiH' »ini*. 

: 111. 4 firlintolhH Tjrtmri 





to Coppor Flute and Etrh by Elec- 
tT'f>-Clieii5ie!d Froecaa’ ' an interesitlni! and 
ibHtruttivo extHjrinneiit. 

Write to The Porter Chemical Co*+ 21 
Prospect Avenue, Huserstowu, Maryland. 



VENETIAN BLIND MATERIALS 

Head Railfl, TIU Rnilni HottoTn RalhiK RanHwood IStata, Irif 
ortiMl Knehah {.Adder Tj^pe, Cords and Coiupiete Hardware, 
rile for pricca. 

ft, PETE-HSOW Biioo w. *«maih iwi., Omia, ni. 

BRAWD NKW Tl'PIC 4 ^ 41.50 

OreatcflL tavemne— llaht^E weIi; (i t — cloacat tiitcli— 
fnritiHt toBdlbist ind operate - cadmium tlulBd — 
mtod Capa Ally. ^ lua— lovnCKt price. Bent urv- 
puJU nnU.S.AO ou receipt (A-W f Ltmlted oner. 
Sat Ifjf Action fuimnlwd. 

MFC. CO., Box 11, QUINCVf ILLf 



K' 

CHAIN 

HOIST 

A-B-C 



DON'T WHITTLE OR SHAVE 

SllcXy 8<] upaky WIiuU>wh, Dofini. Draw«iH nr SUdpii. Uccent dlnmV' 
cry, ^ILENITE — clean, dry, lofftlUK and lLaxnil<^ ni fa1>rlc»— wlU 
kpepthecD woirMrkff uxcnewi Bentl ifjcaAtu toijaV rorffencrmwAilrk. 

SILCNITE SALESf Gwufal Metoci BldiF, Prtnrlt, MJeh. 



OIYORCE EYE CRUTCHES! 




Get RID lih« Spectacle 
Handicap. Tk* NATURAL 
CYiSlOHT SYSTEM make* 
VictoT\i oner GIqima PeuarUe. 
You art Ihe Jud^e — yourtyea 
the Jtiry^when the Nafural 
Eyesight System ^oaa on. trial 
in your home for four months 
on our lOO^ MONET-BACK 
OUARANTEK 
FuU Information Maflecf FREE 

Natural Eye«ght Institute Inc 

DepL SDO-H Los Artgclcs, Gellt. 





Wi4r.Hr;n-Ti.'i!Nt:i[ t.u, iNc. 

1 1 (IS Ikri'hmniu ^ . I'l-i.iHnHd, N J- 

Kud IK rcur fiitdcr bii LBOfl IIfIvw TjiJi. 



CJir BUta. .. 



MORE DRIVER-BUUT-rOOLS ARE 
MAPE e. SOLD THAN ANY OTHER MAKE 





10 X 23/4'' 

t::u'luilum plutnl aiet'1 

With, ajitumlila 
biill bcprihLka, 



Build ye ur i>wii blcyfSe crail^T, 
w hcc-lbarruHr, w.'CH'tTer nr enutr-' 
cr »aauh VYitfi NtuAa^ljQRQ 
Oocpuc curd «lrp1an« type 
tinea and w.hceli. iVo furnlvh 
the drawlafta^ Haul licHTirr 
loadi and with lea* (hun hall 
cUtart. On as low If |hi 
air prcuuro. MuaHvlman Doe-r 
nut tiiea fold rlt^ht dtct hid 
bumpi oo thfre la no Jnltiuit 
thpiqnd. Win pAf Uamape 
ftTpo.* t*t peck HilJ In t^urd^piof 
ftewc-r bedi. Thia ainH.ilnq 
little Doenui cord cire c-arriLw 
a load of lOt lha. ptat whi,‘rl 
Thluk of tti And rolla uFimq 
Ewlcc aa eoay, loo. Send IIS< 
for blueprint drpwjpft Of nay 
YebJeia, ot Iteic far all (mir. 



Tlip Miiipr]iiii.a rrYiliwi* to, D3tT St. ClAlr Avi.,, C|r»«lAnil, Olvli?. 

1 am Ul^tMktaC HBtl Ib Tof ■IfhwFllMIlf ... 

Stjul trlivsl Biul put* aitatui nLt.1, tfrahJas, 



NAyiL. 

CITY 



STATE 
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How to Set Out 
Duck and Goose 
Decoys! 






iWATEft 



■'LtCtND- 

CVCK QiDCKS ' 



I5LM1P ^ 



— 'tvmo 



ID JS VPS, 




I 



NOr^MAL OUCK 

H ER£ la thii helpfal 
FREE booJdfc pre dip- 
^rmitki showLDf ^ou hoTT to 
set out duck Boa ^oojie dc' 
coya tinder nrions coadidoox. How to 
build bliodst How to intke ■ FjUDpxwf* 
sandproof sun cover. Alio fJvo totenmiiDS 
CPpcnrBCCl with ihclll oa some. 

Mai] ebe caupoa NOW I 



M A 1 1 Westcni Cartridge CEHitpany, 

^ Depi J-46 Eait Alton* IlfiiKW 

StAiJ the booi^ct "Dayi with 
Supet'X'* It once, FREE I 

Kankc 

Addi™. , — 

Po*t , I,,,,.,.. .State. 



Infortnation on any hook frc%. Write Popular 
]\f echanicH PresA^ Cliicago^ lU* 











Outfit No* 

Uj ExperiJD*tfiL| — X3.S0 









■r^ 

k J 


^1 

1 I 





Show jour friends the 

¥fi>nd^s ^Chemistiy I 

A CHXIMCRA tr’licmliitry' Quiflt tnakm you b leader In. cUHnlCAl 
■rtoaco; you can domanatraTe mftny wohJEfnil DxpEirlQicate wJII 

upen new nouia of mj etery andad vcntiifB for you, CHEMCItAFT 
Is the orlffinaJ. ffiflnt rompicte tmd wHeufiflo outcvt: bett«- In cveav 
myE Beleci youra from those nine dEfferont iHupi-— 

No. 1 No, Ilk— fl.Sa N*. 10 — I14.H 

No. lii— 1-Si No. S — S.Oi No II— llt.O* 

No. i — 2.00 No, 7ii— r.JO No. 21— 2i,» 

(WonO Cabthet} (Table Matlelj (Lab. CoNliicC) 

Ask f ■ ■ 



for OH KM CRAFT 
by ttaniB ;wj!d everyw here, 
or we w|[| Band your Out^ 
nt* fiitly prepaid* Upoq. 
neclpt of pHtvi. 

The PORTER CHE 



m 

EMICAL 



Pia BCIBNCK BUR- 
FRlflE FACKAaR coo- 
tAlnlng new b>i«nlulitiiiTito 
Biid laforUdatloD on these 
fllia CliGmlatry QulhtB, 

teAl Cn 4410 Wt umrm ^ Awm 
ItAU irU. NaolaM 



Wften ioritinff please menff<»n PopitJor JJfldhattitfu 




weeks, A eure road 
to [wptilitrity if yon 
ntort on a Cunii* 
Chclc^nt tb« wnrLd'n 
StTcAbeet BrtialE.MxLfif- 
piticent tone. Many 
Oltoluiivw feOlUTW” 
yet tt*y »it pa moM. 
Aak to s« th# mArveU 

DOS new pioilelB now being' 

liisplByod by Coon dealers. 



WRITE FOR THIS 
NEW FREE BOOK 

lloma trial. Ea»y paymenEa, Widto 
!)■ tvt f feo baoli no irhlcbewr w 
BtnnneBt intaruti yod hooat. 
tion iMtmnwnt. 

S, OQHN^ kTD.. 1031 CONK BUMt. 
UJlHJUlf, IKO. 






TRUCK AXLE 
TRUSS ROD y 



■Bob’I ti* tTM-fLiT* iJpLfriniMiT Alla Tru** Hiid pflviMi iptUin 

hciMtainL *lil l*uJ|a, '-LfvwEdf"' t In'o^fi^tli'. Edi 

yard I'ililt* AIM. \W U.l» liutii. SlH.'te rut ud itMMw Ufa b f>r rnnl^n^l- 



rkmOrt Itn «4<A mao anlr EtH tntiT.iH 

OviLw oidir ot wtlrt lilt tluHnied rRm^dif* 

MJUtEMDWt aUTO PNOOUCTi WC. 



. 41.4d 

.fTJO y. O- b. Cllin>n, 



1 TK a.' AiSliarf Ava. Chleiiw 



Make Money at Home 



^Dfiinr MtiSHRKNS In voin rciiar or abed. eicIubIt 
ijtjeiA^ prueoan. luem* better* qulcLer ctoih, Aioia 
uiriney far youT imzitHoi un \Ve buy 

Sf LiBltrooiiis. WiMi Ih Ifiw EhK 

Araericin Muihroom tndmtrlfi Ltd„ Toronie* Onl. 




For Hair and ScalpI 



A single appilcadoEt stops that miserable 
Itching . a .a single bottle corrects annoying 
•calp irritadonB***a teal dandxtiff remover 
for more than two decades « * « 
dclLcateLy perfumed •••safe for 

adult! and children MriOBR: (Re 
.'^1 WDcld'i largBEl anllEn . , , edeU 
* little at drugflUtt »nd b$irb«n* 



GUARANTEED 
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Soon . . New “DELTA” 

T ools for Woodworking 

Delta engineers continue their steady year after year 
development and pioneering of new tools and new 
improvements in the motor-driven equipment field. 

Important announcements will be released shortly 
that will be of great interest to all Homecrafters. If 
you are contemplating additions to your shop — be 
sure to see the 1936 Delta line which includes 
Circular Saws, Jointer*, Scroll Saws, Drill 
Presses, Band Saws, Routers, Lathes, and a 
complete assortment of attachments. 

193G Catalog Will 
Be Out Shortly . . 

Within n short time the 1936 pE Delta quaiity tools 

wiil be off I he press. It is crowded with photographs and 
information about the new line of iv .36 Delta tools. It con- 
tains much valuable inforioution that every man interested 
in wood-working tools should have. It shows how Delta tools 
are built lo stand the grind of production w'ork^ and yet are 
so IqW' priced as to be withm the reach oE all,, how they save 
time, money and labor — ^and quickly p 3 ,y for themselves. 




NEW BOOK for 
W^oodworkor$i 

J12 p*ift liook ‘Tnvcttfgl J>lta 
I 'rujL>cta’ — inwnk'tl ivillj tlew 
niid ''L>ut *}f l3i« iirdlTULrir" ' 

|u mLtiii'r- 

irtiia wiirfeim; UrawitiifH. pluj- 
tiieniiiilEH,, [Hid 
^intLLi lllu'iittitiiiiiA. 

-njiMpIctf iiLHtTuctionH iniikc 
trrry iJKoJtN;! ■ea>iy td tullow. 

Kieti' ftiMulwurlmt a1igU.1i! 

IlMie lUk iMNjh. -Strut 
m rtrul^ ilk Hwk 

4tE^tl litao DtltE c<4J|tjiluki 
trifi lid hioikil intitjwkL 





ettdodey 




Su your name wilt be p]uc«d otl the madlnf Hat t& receive the 1S8C Delta catalog 
without delay. Eiu;]oae only 10 at Hazne time for Book of frwcttcal D«tt& 

Pruj«Ua. 32 pages of new and novel thio?» to make, with nutnurouB hlue print 44 
workini: drawings, photoffrauhs and lllLii'Lratlopa — and comtElete direct iuori. 

TA MAN UFACTUIIJHi:: CU. Pe|it M Sl% £. VIhiiu Mllw Wis. 

bELTA ntAfiUFAOTUHina COMPAItrt TlfPt AlOJS I 

eOQ-ea4 C. Vienna An., MJLUirAUK£E, WISCONSIN fl 

J enrloHC 10c (hluiiii|ia gc calit] . far wkii:li, picaitv wriiil me oku S 
]|j;y lif /'uruBMk'al Ik^Etm l^rujeeLH"'. AIh> Jilaue uiv on yom f 



niuilmu IkL Lit i-nvLvi.' i!i:Uj 
dLivcFL Uuoil work Jim tuola. 



Iiifll4 of uualliy u]utur- 



XaniB „ _ Aifu F . 



.VilElreai;. 






....... S-ta tc 



iitntc J 




Aatamalic Air Barvict 



t Hr^ Bitiery Chcr^fig 

OlfLY 4 to m-dntulv 

llAfD Lbll ['.■ rion iimipitli . 

It p>'4iaB vk I, ■ 
rVL* T>:IIT ibuli kJaj*« 
L'kiu riH-. 

trir bilk bi — iii> 

rvaih'r tiulL* Itj rep(j^. 

bj kMl. 
in* b’Erif-rv nuk+j». 
Lib^nl 1 'tmJ >t e^ut 
TVD*' Afh hir 



Arc WaUIni 



lAar MOwTHtv 

1 lilt iHimrUiUW Gi 
Bi4Ji4Ur pfufiL va 
ojid ■viwniJ F*[^p' 
n 1 th flitnplchrd Arn Wrid- 
!■( Pf^MP“f1»|P*-^l«'U* 

,Ih n: (wldnil ihfko. BU 

Lip TP Titki — PI *[» «■ 

ptrnpT >P1 hkiiw lU llI'iEL 
■[■kinA tUlluy. W riL» 
Eih- fklpDii. 



YOtm PROFITS**. JO gayJ It NO INVESTMENT 



ED Mkiwta Car Waanni 

f i 0 MOHrHLV 

Pk [ip— IllPi wiUhIpj, Plf^ 
i ili^. -V— 
J?fc. (JjpMik** la* 
r>V li. s'rmr nnl dhu IldlL 
Ihip IHt l-Nrrhjiu lulU 4lt 
kfllpmr Tip 

HOBART BROS. 

B*R MIOS 

\ TROV, OHIO 



MARLIN 2 2 Cal. 2 5 Shot: Model 3 9 



tpver artlnnr klile eleellun; JntJM top: tateduWtl iHflR. IS-Vl Special. ... 
in«v— aa Jkl anti 3^2: earblnu fnll (UCC- BaH.4U.]< . 

AutohradUig d Kilvhr. 22 col. take-Hiiirn. Special . ... 



34 

MARLIN' Mad. 93 Ptin«* 

MARLIN Mad ^ ^ 

WlncAaittr: l<rcvr Mud. till; tk»lt actlnn .22 Itepitr. 2a' harrcli: » nnoi 



Ivar^iahniati 3? Taffal PiidoLi; SupefKbid. SI3-9SI A incli U hIulI. Sprint 

^ V* : 2*1 .X . S 

AIR Rlflni Cr«A*nan il.45 and SlO-ISr (4+J5 ami ti-SS? HaenftI Mad. 4ti IT.**. 



HpetEkl 



sj.ss: nox fiiat. *i^.j 



TaliicatM*; t'Lnti achnUnutre; Imthcr W>e and ^Mtrapx 

... _ . . f 

Dr}n/irit on f\ O. iD.'j. fiftrsidin FiVrurm*. ftirnttriinFi. .Sfvnt. *t- TVfffArwlic^, ,-ltV Pisiiils tt Ri/lrii; c(c. 

3c Htomp. Let SALES CO. iDapl. W), 3S W«t I2nd St.. New YgrL^ 



lij.is 

Sll.TS^ 

si«k»s 

iT.lS 

S ».45 
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I VE NEVER SEEN T 
YOU USE ANY OIL BUT 
. 3-IN-ONE, TOM... 



YOU NEVER WILL IX 
IT HAS MORE USES THAN 
ORDINARY OILS, AND IT 
^iVES MORE PROTECTION. 



INVEST IN A DIAMOND 

A fk«v Lattifl CnIbIpa] T*IIb h«w ron cwi btf)r BIh 
Qlaii— nJp atM ba aurw Un. WalEht, f^allFtratfba riahl 
aHca. blaniMria aant fat Fvm EKamlwifelDH. 
MMav Biah Cwranta*. Uaa 'jtaur eratfll. 

Duun r Kc.t. jv, oififlarwpi tn 

Tfn Old Rdli'aA [*, O'tdittEti 

and IVotcA Crfsit //imia 



I K“T I C JifwCLRYCOMPAHT 

Ll/r 119 DCPf.nil] 



CHltACa. ILL. 



!^££-/tHE 
STORY OF THE 
SAXOPHONE 



STTf muMc^lDVfir^ Telli licnr 
Antotae Huza invent^ todikjr'A mcHit 



popular inrtrnm.f'nt. Wrllo nciw Cor 
UUB thrilling boutliiitj dOObllyattiaiL. 



P JICV to pLav. ilurwhot True- ton wtnnor NkHt^ail 

CilloT Toud BoXojtlicne€i, im- ®*i**™’ 

prorp4 wild nimpllflod so yoa eitt 

play tnnofl immedlnLeLr. JoLq nchoo|. 

or cKinimimjt}- luind for travel. Ddijpatkin WTita 

for detalla of Pn^ ItRIAL on uay band or oni'huatiA 

lastnimeut'^uuD^boDB, wmrt, troHihami, ftlo, 

wmmlm tm* hUnnHl C*., Itl4 hnoW IMi., PUirl, iRdlart 









THREE-IN-ONE Oil fills almost every work- 
shop need beeau^e 11 doe^ three jobsL In^iemd of 
only one. Scienlific blending of three 0U3 makes 
it clean, Inhricaie, prettcnl rust — all at one time. 
Keeps your workshop equipment 
in better condition — protects your 
purse against repair bills I 



AitJiHtBbla 
Php SIffht 



Crosman 
SILENT .22 Rifle 



NO CLCANINC 
LOW O 0 »T 
AMMUNITION 
ADJUSTABLE 
POWER 



Cirumvea iiinida Imrrel niAke Ui^- CroflitiRn a 
jieiiJ riUfi with all tlte hair^plittiniF ACciir&ty 
thin leriii implJoit. 8hootfl bullet {PflIJ) ^ni« 
HIE? ELS pKiwiler rifle, but silently, puwar- 
fully. with no reeoiJt uni hr the terrific force 
of I'onipresncil air — aiinie lurcc U. S. Navy 
UMS to nirive 2000 ib. torpeibjefi. MarveloM" 
for target, biilii!I game. S^injnln Rhd 20 abot 
lepeater models. No liceme r«Quired. New 
loic jn^oa (m PcUm^ 

booklcE cuatainiikfl important ^rget and game 
Bbociting factfl. Alno free tlencrcptive LiteratutQ. 
.\»k your lEealei to abun' you H Crusruan. 

Crmifian Arms Co.t 417 St. PauI SLt ftodfvttvr, N. Y. 



iiit'oriikiHluii DEi any hook free. Vi ifiEe Popular 
IVIe<‘haiiicQ PresB^ Chicago^ HL 






TO ANY SUIT- 



DON*T DISCARD Your OLD SUIT 

tveartbeectst and vestsDutheryfUir by gci riuir 
new trauBEr* lotnutif U Tuilored t oy our mcajuri?, 
nr Ilk iTTr IWjIHMJ trit'r''rna ta «kI< 4I frn-m '^-p e;*ii ^1- 

tau.4 aajr ^Eiarii riit or 14 r|n||| IihIuj q,|i| 



__ 

airfa ce. 

2jF W. airi.. R»opn CmCA W 



^11 F"gg aapiala -oJ bfU ra^t^U 

ttaVCIf PA9 



ftakanreJia above wLtb l-Ad-: 1-5 

and 3-2: EtBiD wmitlila baae 4* z 'B"— S4-,7 $p 
C'aMlOC witb 5[KH dliuiretlHiifl of lab^ 
rfntory appumtun ifieUt for ACic. CtlitJloR 
iiRtliig lOODC cbemicat!), druuB, 
etc., and ITOO sclanuno IXKik» >^t tor SSc. 
Laborfetorf Malar l« la Conpaityr ^34 E. 7Ut Sl.p Chicago. III. 



GO INTO BISINESS 



Main 100^ to 
300%ProtitI 



HbU kiH oed ixtfld n]otIiJo8 dlrrel trom veur hoDie-. aiilo or ihvCi ITadflcirll pE «am> 
EaET EAl.Kfl— FABT ItEP^T ORDIItai 



fikfHtab aTECTlkinc uil 

■kow fiBU hs>w. h.ndw>n« EfoBlaoTE'/T dpf Ea tlio TPi*r. .Kt. atlMbi «ciHmnL^p 



Mtjy ' (UllpifBrtiDfi "ri 

^giiuiaftlH coHPaire 



'hTr i['r CUT nif All'aPr mRm 

-IB. CM«^a> IIL 



niG MONEY atmome! 



to yuUr baseineQt 
buy crop. 



CflflBT, 

A^perl- 



ence UDnecwiuu? L FREE RooIl. 
mitHRQW mOYLftS BHEHCI, UI.U], I, Gtirl SI.h CRlCUIt, 1U. 



When wrlfiTiff to adverfiaeca please Popufar jl/ecAcinicA 
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TALK- SING -PlAY 

Ihru your own radio 



jftnif voJCi proRTami (»]nin| 
UirouEb >~oiir mdlo net— mAkc Annaui 3 >cew 4 nta 
frcun any part af hnuse — wliae cmnkN, 
ioflh A.TU] my^iiry rriebtlo. "Wv*rld 
tuade up«c1a!]y tor hoino atLached !tl Jiffy , 

any Mt. N«t a Tay, AlWJ put on oWb prfl- 
BXftiTui at Cioma, parilq. club AitfllTB. 
bflunl Euy to Pixymte. PRICE 

ONLY 25c POSTPAID 

Aiammath SOO pa^e iaipJiM pf mneZltia, 

iOJru. Aootj. (tf. Lie, 

JOHNSON SMITH CO.p 
Oopt. U4 RACINE, VJTI&. 





THE ART OF DANCING 

THE GARiO, GQNTtNeNTAL, 

AHUyDAp KIS* DANCE, ETC, 

LUIM TV PAftCl THI LATHT VTl^tf Ba 

|niml«-r Ihit hvhq. IlcaJlj' ihkhI diDfcn m Uwayi* 
fedm 4 rad^d«i/i ^^iiUr euhI+. Pv4n*i« nlmwiB 
tbfA> Vlrh Elir nla nf tliia bwA rw *,*-111 tnm 

Lh> -Hi w l«iw]i«r ^iw h^nw 

a utiMf -whB hi ikHialil. Afiar f-^dLoviu 

tibiH ta lliki ’iH« liMk ymi nd M itiaJt* 

VklB tll« duirh BiUbIii itaj-U, AMkIm yatiTI Bhl |UL» 

1 101 oirl ti [pjlJai ud daDrBi. Jj yiiiJ ii^L ta bcMbw 
paded duLur. lum ta a| 4-bla now. 

“%£!f TMt WKm tCUSi Hew ta dardap 

lula* Enid DMinil; Imw Lci JiiipKi** yarr dhiij'4 ftaH 

lh«. pLft hel4liu. lifiw la *aU 

‘ -*■■*_ imW iu du lha liiEMl foS. TKt 

aad Havatsi Tiifiu, ih« Raarna 

>d blraaliftfv Qudabr 

Jag ta tnudr, Jurw ba Wing, Paacirgnl OLia 
iiinr laddtlia 0 bhUtiW' 4 't*Lt.ba (imeui RJaadipaa, 



r uaujv 

» miiah;, kriw br 
rPl«Hr h atutal 
ma WiTi ted 



IliB Hwahaiign Uia Cadgea Mhiunfai^ |ha 

Cwriop fiia ngataatait, ata^ ata. Id abgpUca, ' 
BggHy SLiwtag'tliDUj g» gimn] gTErrihJ&g 
ga idabi ibgt yt^ull br dgaainc brf'va 

kuc- \%. VfilCA a* tuiT*,mB*tPiiip 
hKMWHT PMITH A Mvt. •««. 




Racine, hmecvn-hh 



IRWIN PROJECTDR 





PtCTURE PRDJECTQP 
■f r->tf IPWIN RJtn 



Hbt lawrutt gctlaa MWIRA PRC PIKIjdE^Vl|B gt thi Jnggl prbre 

ena u4ad. It praiaala ijiiigiiliuty laair ^^^ng 04 tba *rgtt iir fe;Kart vp ta 
Idxlt hiabn Ja ilgc. nrfgcily -hJc itt |ba liBedi uT gii|i ahUdi. Dane Ihg tUtn L* 
haDrtgd gJl yi(iB iun ta Ja lg liun tha anhk giul w»l*Ji tha p4iLiing. Oparaiag 



.... Uira ti'Mi-4iiSia»nTia44a 

gnftly film . MKalilgd ppKgaunW' ItLSt^ilht JaraHii, lialgliL frd aipaeiaU^ ^aavy 
iIrI aage, DonijilatB grltb riank li lcU inywaiad lao^ hajtair oag^ ^gh. 

cW frifK-trla ccritgl bidb, dliar' gwIurlL — all ko. bgndv.'Biu tTut, Engg. 

^ta, jeady ta w. UaLLnbbi. oai. ImrLuil^. PPICC KHTPAID . , . wUl# 
hi» at finpHHif jUb |O0 i(|.>tahDaL gabjartp irrlnJciig ■''.•a-ErT'. Batty Ponpi. 
Ka>-KA Pponba, flirnmny. K^rgpy itai. gi^.). 1 ^ c-ruii ^rb ^igLi^tdi JOa 

fir rvr Ht woriTi^ emLtftff, 

«WH MW EMITH A CVWPM|¥, Dmyt. 8M, HACim, ItlpCQgrtlW 

Rnv FIPAtrif tsn uiUBtrEtioiifl fbr ih.e 1 i- 

DOJ ClGCLnCian Batlrrlw, Dynamos. 

Moton. TfllGETEpli bucMiratiiiii. Tflleubnue. IJRhts, 
_f Sells. Aluisfl, Ctilla, '■ Wlrcletsa' CucTBiit Heyanser, 
Tr.io nirui Kde^31cv ILujdJQ, etc. Price lie FaatpEld- J- ^ A CO» 




.VA 4 . ^^^^^elECTRIC eye 



SfUJ 

ms 





ta tbs boata 



PHOTOELECTRIC CELL 

TIjp Elntric Er* — PhotnejcctTlC UeEl— Ifl 
one oC tbe very scion Line tllnccverlffi that 

iiKH many brfectEpiU usn. A aJuaie Jl3Rb of ll,^lit 
CB-a npep ft jnirDJ?€, windftw, Uuor, cum llxtats on 
or off, atop or BtATt ft motor, etc. The Electrle 
■ Dl ill 



Celevtainn Ktn. Thu mlrticlft wllh b 



wmows 

SHUT 



tnJIlon uurfnr No cxncrlmcntar no InvEntor (ood nho 
Isn't?) ebould: be vltijout tbta lateat seJsntLelc novelty, 
MaMe Inurrodtlnj; dlHcovcrles. Not only no it be ue«l for 
al] qI tliftaa purjicHien, but It c&n ftlBD be tised to ftmUAO ftOd 

dallght pafiria li^ Draalini mihV gltMtj. IJfhLa go US', d.xm n 

bnor, buf rinc-hli latihiP Qgebiil llEhl. Aniuiiiic, antgrtuiilEiL 
BH-agL aclnnktlir. Tba Eigwhrta. P*g4pigld« Wdv • 

SufitrtaAtHiP* Elgcfrrc bciLtcr qilfUlty, 

Jotinwn Smith A 0cpLRS4, ftaitln*, WH, 




Learn to be a Tap Dancer 

Wliy rliVT' tbs eafiv rbythm and foarLiiiitli^ snea 
Of Sfep'n J-'cTt'hit, Vraf Aetftire mid othar*? NoWf 
you enu Intrri to tup djiiico In ONLY 6 liOLtflS br 
B nen', almiiLLCkad iynir-reol Isuona by PiXlL Hawley 
WihfuIL No apeeliil ability uwdi^l. 

Uo smart f Lesrn f*p Every body'i 

tuppljjfT Thi- whnJe town th tfttiplng. to 

Ttoul aut B time with your lirrt. HoatemieH Jove 
It. rrii«nl>i ftrfort Lt. It’a run unil jnu'll thnnuwhlv 
enjoy ttu- JowiThD'i. Jte^ldes. tftp dAiielnir le not only an 
InYhCutaUikK ilblJ oritrrLftLiklnK ai’fonkiHLHJimcBt, but It ta 
nL.'M:i nri ItkvlKnraliriv unrl bi'nlth-KlvIn.^ e 2 tem?^a for 

maklp^ Mil- illJi,ba puVi[i 1 m iiml #lvuig p "n-nlniT’' lulw,* nf fil ;ii M In ifa* 
U#iiJiii. 44 -b pJih-iarKi — >TPa''ilc^ a Wgy.. ^ l..<iuB l‘dO. rjr iigp ‘r 
laiJtVJaTril 



I'f tjipf p-njpfa air: 



■iii 



maklPI [In 
wb,kn uljgJVj 1 
dh-k|»E. lltTf- U VibllV 

It.' n.! y«>i4 fiir nd'J Ji[i t*B il i-rji Ini W tny .wr-.iiivlitli nwnti .'' And oii. .i ba|- 
fidriMi» hi-'- PTi^i"-i I ilrn. n>n rTfiiaiiatFad jmir cauna Jvr Jt«r uf 
*iiBip(rt?nu[i. FRiCC JS eenix. 



THE SCIENCE OF JIU JITSU 

"THE SCIENCE or JlbiJlTSU" ta ibe tJtlB b 

Mir trfpuk, dealriic wiih lt)B jB.nB.n4i*a gi~t IrLf- 
delcnsci Inin entirely different BUftld. Many new 

niiBibixJB ed B.t.tiuck g.qil d«l''«tHeL SEd, . are ftiven. Ulii^ 
ttBlad vilh gpHully drawn. diaffTm:ni4. pq tlut you 
CfttiUOt fvJl to undetSUUHi flietn. Itie bowb. deftll 
fuLLy with brulEfnlla. trljH and ibrowB, ftreundtocluH 
wrigA JdcIed, "flliBkn-hB.Tiid''' Iriek. bndF hikid niEwliDr 
arnd, arm t/rmt, defbuM acftbul revulvdiB. daftiue 
lor ptTanilJju, kcvue and ankle throw, itmlfthT and 

tEFBlWB arUilu4ht, ''tliE BciaDUi," tha aplJCB, head liick 

and kiducy aqueeie, bciliiin^ a mitkk dH^wn. Uui I, i.^k at 
•icniigch. ^ h^y *■**'^1 doHulil* i™*^ dff» ti.»H' 

b^jikat gLirk.Btlnk at tack, c| din n*c ii 4 ;uiEi,a|' krvilc, Icrjni' 
It tall and ahkie Jerk, innprL Ibi liHik, onn turul crili un 
ihpMt, dalfljign pia>kinet twe aHUklonu, rj;]i^ rvliriui; 
rDllLim LrtdkUaH. ili* irtnmacJi throw, aearci llmml-j 
kDOakeul, produe-llkfl UnctmacijcnuHieB, -VariouB DBl-v^t 

plnebeB. deii^DM* i*)t woniea, etc., etc. With Ibe aid 
eit thiB htHik ynik can JriBTIk to prolncl ynUFOelf 
where kkEidat all ckrtiijiiguni™ with naCum'i wcapona. 
PRICE 30 CENTS POSTPAID. 




FEAR 
NO MAN 
JOHNSON SMITH A GO., 



Dopt. a&4. 



RACINE, WIS, 



BOYS! THROW YOUR VOICE 

A Into a trunk render the bed or 
0 anywhere. LotsoffunfooJin^ 
teacher, pol icemen or f rf e nd$, 

THE VENTRILO 

ft little inatru luvtit, fits in Lhd msutfa Cut 

cf ftight, used wktb ftbovv foT Bird CaJIb, 
etdn AnynnftCftn uanit. Never f Alik A 
M-pAgA Oveh on Venlrlloqulstii And the 
Vcntrlla. ALL FOR 10 * POSTPAID. 





BLANK CARTRIDGE PISTOL 

REVOLVER _ ^.agSiwu. 25c ' 

STYLE 50c 

Tlinfl Biw Biedgli' BOW A-t A A 

not. iBB.ee> BBd ST.IIII 

•i,Oe, tvdl [MdB_ ^ ^■R==^Bi 1«T1IS^A 'PliiWW 

>nd gBmlJn, ^iidwtgd' db pgk-- 
kafn >t ftigat tre* “< UiTulTin 
apfMgfgBiw bIbiw ^Muib taBcnn b. 
kiwtiw. Tgkig 13 Cfet. Bkgok 
Cgrcrtdcga abkg,iuBlg cacir^lim. 

OfbbI pratgdildB ggBlBn bmiclgr,, trai 
dotcg. IlgTB ft IrlBC Etaund wltbgui iba 
diiiL|)H gtigebcd to vtbw n>rolnf». FIh reC ftUk 
New Y«gj i. for Ftig)g WEvk, iigfilni Bhi-iJ, glr. 

SMALL Size l in. t*na WCO-httM SIZE 
I in. r«AB sec. LARGE SIZE sin, long ll.flO. 

BLARK CARTRIDGES SOc par 101. HOL- 
STER fCewtaey tyji#) Sic. Shipped bv Ei- 
pr«» «niv not enpertf. Me wnt^iy tuiaiim loe. 

JOHNSON SMITH A CO., Dept. tS4, ftAcInn. WI 5 . 




Ridio Book 10c 

Add ]i>c und ut' will Rend 
you ft bfiiik cftlti'nl ■■ tlFFI- 
(’lENT R.llJji) 8ETS.” 
Tdlta buw ti> HiftkD luex-^ 
|imj»ilvu recfllvlng 

rsCti-. CJTr.t.tl ftis well ftd 
vri;tTrJVJkJ> Pk'-tw to make 
t^lhurt wavs Bcl ptc. Fully 
IJiu'itrutcd. Prl«e 10c 
pHtpeid. 



HOW to WIN PRIZE CONTESTS 

1 3iij b..i^ Bul ititbe v.i'j ri^i.. t!’-|[ 

Jk mid .h,.— Jd,,. |,nB l>. PrSlt.' i pn .4 il«r- 

[bi. iBR=-tS [' hf-ii mp'. Il id? >D,d priiKlc'li?^' 
iiB nrlnBinp l.h Ti!^u=“ ^-'lOV'^j — lilali 
BIT 4.Li(T“')«nr'^ b|||i lli'ilf. .■'.r^irUmg 
tu rrpnrtg fmin irHiJi-n, kf.i! D>iB>*nlp grn 
B rngJ ni. iirce nl »Mi.Hi-<iaw In nvnr ■■ mirm 
armi •■•■< Stir rrw.Kinin.- i-ft'MTiJ ][;,■ l I.t [.rkti- 
gnnkwli . fttari. ib'u|.|» iiii[k.' cJiJy .iim, 
^ iiidis&sjr lip erIrliSE lIit riiTi^rs'E. I'hp 
|rVi"|.S|igi|.* br.iL |T»lar ISilr?: tFn-arn.i«iJ t'Svr' 
i.NiiB 4 anL rr<:HL limi£^ Aiiv Htir^’di liy Ihn 
ir i.i iiw? j '.'I BAi^iir *'f IJif ]i 1 r'?**- ’ A lid I ‘ •■‘I'fnr 
. \Li24 ^imr Only IDe P^4,. 





JOHNSON SMITH & CO. 



Oept. SS4 



RACINEr WIS. 



A ^ar ,t Bar HEW CAyaLPa tpBaad wg rMB4*l of 1D>.>Bf tag Pa 
Lb»b Eall'IgR nhli stalk bladlttE let 



■ .Mgr aaU bgiur kkaa gw>r. ftitlv 

Ir ew pB 



tag. iM IB BglB-lBHBd Haailr 400 pBl** «T ft)* UUBi LflaM tpi 

BlBllB, ia> BBWBgt MgglilBB, fPVlgtWg. gBPaWP. -tUBrlrlna IswBl. heuk-r 
etBflgpg. BBBBBgl uk latBirBggliiE iHakB, carlBBltlBB hi. BB*i* and glgintr. 
BIBh BBgMIHrgaiB giBBIglHI#. wB'RItt Bp CgiB, HgBgT Prftpr, tf SpBwH, 
l«r g|| gr^otgig IIbIbU Baan. ir bv Cfaggk, >44 fftc lar g.ch^g*, C4i^ 
gkkgB ma n Bp bbA gilgs^fi. aad □ ki.li ft. A. Ardgrg KHtlvd- 



W/itii uiritluj fo flifrerfiscr.9 pl<ra,'ic Pupu/nr 2/ ufl/t «wfc,s 








150A 



POPULAR MECHANICS ADVERTISING SECTION 




CUMATEPROOF 

LACQUERWAX* 

, ^ , which ImmrCH ■ latton rI ly new “CcIlepliRnD'' lllec 
fiffOTecHon. I, ACOI'ERWaX leali the bcautj ead lUitvr !>* 
thfiitniih Mitil >our car JwkkaJ: neWtr Ihaa new Rjwayii 

LACOTIERWAX rapldljr cleaai and Waxc-i In 4 n« amatlitdly 
almplp ottr-railon. tt can be appllc^l & taaier aad eai»r 

Chan old rtylc mite wnm. With LaCOI 1 £RWAX it la NEVEH 
oeccHarv to hlAhljr abrulve clcanefi which KKirt remava 
Che ncililL. 

LACQUEHWaX iucmaruliT rcNiiCi ult alTi h.CRVjr oldbt dew, 
fmi, rain and acorchinf. hnt *un.. It la CLIMATE- 

FROOP all Qip«r America, 



II UmTk^a i »1 aladia* h 



la Bah «iH' UCQUWWaJt al Timm- aw nhalBtar Hrrhw Wiilwh 
I BiBdia* h *<*iaia uaM ai.OD Ib hapt, bmI b iR 
rm bbpHt^WW W PvAtPAM W al wwb. 
a bnatigBlB t)W aUBB ppMiaailWB B# LADOUEIIWU. 



MINUTE MAN PRODUCTS CO. 

HARTFORD. CONNECTICUT 



Saw Filing PAYS! 

Qteaily grq#tnff bUSLuss. All CRfll),. 1ID eAnVAfulnti 

Start Id Spare Elma. XaexpcrEeiire needed. No 
ej^eatniLa, W’Llh a FOLEY AulomafFt] Saw 
Filer yon ran Ble hand, batiil ami ciTu utoj' 

■«W8, eiuily, quickly, iccuntelyl StnDll 
iDVHlmeM. ScthI poAtt'Anl I'or ffltlL I'LAl^ |, 
mud ^[loulii] Odor. Nu ubilRAtloo- > 

FOLEY MFC. OO.. lOlG-5 Fofey Bldf. 

11 Main 5 t., N> E., rvtlnneapoll*, Mlnm. 

FAMOUS HICH‘SFEED STREAMLINE TRAIN 

This record breaks 
lem train la now 
nvallftblcjn 
^fOPEL KIT- 
Three cure cod' 
»lniitc<l ill Tl. S. OoV'tspccillCAtlnae raAt 
mluniLiium i t" 0" or Htii □ I Io rd gaujre tmclt— F cT' 
r«rt iJesUmand St reamllnl mr— Btronc ly nui it— 7 Poie Poiireriui Mutor 
with waroi g«r iifiTo— Pboaphor Bpoubc Ruiier Ciilluctnri— 10 BrmM 
hlacbllli^ truck wHmIh oh aluminum evrlTcl trucks. l*rttie of 
complete KJt with drawings Tbr EafumaHMnbUtii l3S.su bha 3% amw 

t>« tud llBlAan DB tt 14 m. fcbnil lH Mr Pkiwti lud win Hji b[ jmtU, Aral 





■MPn. MMJ— ^ nn^PimrT_pai_ 




am t - mY"Ti " 



YOUR DIRTYf PADpD 
^^0 M RIRNIWR^':: 

Ut^MOLSTERY 



• WliY put up wOh cfkri-: tiideri unhnlatrtry In 
ear rv fttrtihuwT OVaNIZE timceM cJriutt, 
trrlRKteni ami appU’'“ new f:iJ!P <o1-fr ihaC 
n'pn t faskr to any fobni:. wm nn? hflrttt 
drhute matenaJj an4 non run Botcr adijuiii- 
ing wood or metal. 'EaAJly mimlird with ipray fun w Fpray attach-, 
menl on vacumis. Pool-proof, No eiperieOcc nfCSSEary. tJiM hy 
hundredauf used car dealMS and aparunent hoiur owners. Bproial 
ofler . ti » value for cmir 0.50 — enough to M- 
-flnksh pns sedan,, ovcrwtidltfd hL or BstS rug- Send 
order, jUibtff color, foday.or WtU* fur further detaUa. 

(FCW piYnniUTOiS' TiPBrTOWtS OPEN! 

DYANIZE 

TEMPLE CITY, CALIFORNIA 




STEADY INCOME 
WASHING RUGS 

L., A. Eagles took in S 2 D 0 hik Prst Harry Hl]l 

writos: ’’Paid (or home with Rwf'Wimhcr . Earnotj Mfl 
iluF.''' M, C>. Stalmlii earned 3 tltnea coat of hla 
nacblne Ihc orat two inODthB. Many Pthera make 
to liOO per Week. c. J. Wint« says: ''f lUO bUSLlMifW In s 
daya — never m eumplaJnt.” Electrleity does th-o work. 

Flnlahefi ruiTH nnd nu'peCa Uke liew, on rUHtmner's flaor. 

A provea. percnanclit bUHlhtBSi Of VOBft OWN. WrJtfi 
today for booklet - 

Pucar TAKnac Etanwnmble down payment — haJi- 
LdBj ICl lUa Biioe monthly. Xo Shop 
necfl^aarl'. IlundredE of cUKtPlneni In 
Four vleliilty and noarby tovrnft. Civd 
M tlm L^. H. Government mri 4 etotler 
Hotel 



antecil. Manutaet 



Cverv maelitoe gitar- 
Lured I 



atnee 1918. 



FREE Bosk gg® 



irattnr Kug-waabef diid LclUuf bon' yt 
catii Bam Large profits at prlras below 
ocbvr irethodii: how you onn build a p«r^ 




mahent year-arainiid buajneetsi and huW you can pay uli easy tetlBL 
Knfoy a larger Eiimjine. Mall a lyonteard or totter today — Nctw. 

Von Schrader Mfg. Co.^ 6090 R, K Bldg-, Racine, WUc* 



ohly 




LCti 

HHUCR 



Metal Cutting Lathe 

A PRECISION TOOL 

Sl.sa sktrs for Chuck Rnd 50c f«f 
Buihlna to lit chuck. to latho 

pMtvftaelltnatvmliB 
AmerlFotSlaT- 

1 1 1 Q R V a 1 11 « I 
_ An ekBllialvn 
V , Xailonal PFud- 

uct, Furnlahwl 
^ completo With 
cctnpoinid iUdu 
71 That, * jttW 04 
,| 3 Lb. chuck and 
4 In. facb plats. 
•X'J,' Accurately 
* tumod and mn^ 
clllned. Oitty (Wltltout chuck and buidilnB] SLJ.AO OVlTtt for 

chuck; dlle for hueliLtbl lo JlL CliUtik tu lathe. S.iL.ljj'l cumpliitu With 
chuck arut IjijaUumi, (tume lathe ruminhed with ise in. i»d. ii.OO 
axlm, Sbtppleg weight 3U lbs. 

Hollow Splbdle. lanti: ovrriUtn't brantc lic^naite. Centers, etalidalfl 
^!prse laiicrs. In Ih^l. 6 In. swine. 13 in. between cebt4n. A 
eenUlrKC iiUnUty tool. Ideal for machine aliop or hoUI>r workshop. 
Most snuaatqd Metal Cutting Lathe bargain evernfFered. Rend 
^.OO deposit— ^laUtnce C, n.. ]>. Oo wise. Order at ones. £^id 
«B Mon«r back guarantTsef 

NstiOitAl ElKtric Tool Co., m Wtih. llvd., DspL U14, Chfu^s 







Inventors and 
Craftsmen 



Metal Castiags 

Makfl your own cautnaas or alumlnura, coppar, bronze, flJivar braSB- 
Outfit tsontaiUS SM (urnfiM with 1 10 volt. 00 cycle motar blower, 
maul'^ng sand, cruclbloi, tangR..Tbbbp^liusE, flssk, parting niatcrlala 

ud EHBm»UaBi Cot wa. fur irviRlrtB ttnyi. imhh, we Jihi*rife, kmiU, ikon 

«tB.! pin CippI b? liWclqid. imp* feBhU-ulp* hiid LbbI tmtJof. J Tlf* nf 

avdlT Ul. EBpPfJrira nililr ItiAbMt, sc RC. W^jhIie JS Ibt. IVliM tit {int-Sl No. 
nnBriiy IJ m^fr inrh^ Siacu. M Ihd. j'fLmb f . o, b. K.C. j^im iemb 

1 ^ 1 ^ tNt. Clni^ <ir >nan^ orilia ■^aLolili'. K(pcM 4 i:Kir^ ClO.D. Wciti Im Ton 
Circolu,. Sba pago tS JuJf iMllt, 

KANSAS CITY SPECIALTICS CO, 

P. 0. B«S 6022 Kanus CttVp NfDp 




a 

'7P£C/AL 



-too 

III™ 



OfSGMl tRYSstfan for «^EF 
■I TWED, AeNlNG FEET of 
Modem Tlwii* 

Relieves Piin Promptly 

or Cdsft Koif Hothtng _ 

reHew torture fro'Di metaf ^ 1*^41 caitoue 
Mins, bunintifl. weak arches, 
swollen anklM and nweaty fwC. AIRFLOYf 
ARCH-eXURS turn hoK Bldewnlka Inia ft>A 

opFtpiIh- Maka, yrKB iiL 4 fe|iM« uuiM»th Bi vihpW. 

SEND TODAY ilnEi, H * 

™ir. W* uiT BortPB* tf flefnmppplpp firdnr. h yiO) 

pn-Pr « *LLp. C !^0 U- B» bIhkw- ftS« iUup 
■OHEY UCK tr PWJT MTtSFISn ISpud j mii B*tn* uiA 
fbdrIrvBh -MJEtk iUP "aj -wld? It J?i' |T^iP CJ«FT *■ J^rtU 

Lu^Y -aifr rfika Ta^t^Wlir Matlar t 

Mr]tolk^l^EkUrCG.,R412raetinBld|.. 1302111^ Kamai CJty, MV 



I ■ FOR 
ONIY M A 
LIMITEO TIME 



apivlailBAArt HBLhB^ 
h;a4 TpbI ComrtbBfi.. 

!*• j p ir r^xlipF 

wi ('■,!* ',(n« Si ' fi|pp. 

.Ir— AJj=«i;xW' 
.itpiiK — C.lMihp,ii 

Jr.^rU to I '*m iiir H^dk 

.ktlill RdJ l^kT-rr r 1 ^.B 
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5 ^ 

■'”5**"; ^ morf [ 

err fcaUon.^u', 

j Jll. 

J S^. 

/ 14^ St ^ 

1 ,?''™ 'iXtw 

I «^Jri..TV,V 

F/ E.cio«JrMi^il=k 

■/ ^ hav# I !!? 4 roe — -^fonc j 

i “ -* - 

Fl DorT" 

If Or nvy Advancrd 6 f..„ ^=SfiCE 

1 N»h cjln^d |7jh'% Oft 

LH tl,|l,riis*. TKc r« in 

-i^iJI, d,., ,. J r.fev IJi 

! tniki an hour and ai™^i I j.. 

»Lir , n>„vp!i,n, — t’lJjf/’- ' 

J. Showallrr, hla. * 



IAS 

'"‘'"j dd 'X^ tI'' 

fau/ P ^ 

^n»d-t J*^» 3 pj It' it 



'Jii my iriyrnDUih 6 I abi 
avtngc nf 21 mi In p^ 
mn mrirtJJif- nf 7 miki. 
Thll mtani a ui'in^ of SI 
a monfl] orlllJUI’a ytar, 

F S. P«k, Ca^Jr 



r Control 



rarburrj; 

'■ thflt BREATTMES 



New 

y HUES MORE 4 
^ ^ f PER SALLON < ' 

^ MOTORIST SAVES 
0 ^IdO^aYEAR >< 



CHftvfti.r.t p 

Havt Inrd ihe V'aca'iniEic 
and it iwrr ia Sne. Brltrr 
ficit-up M'iili a 3(J% fji lav- 
■nt' — JobnC^ ^fa^^i[v, Pa- 



f p&J PRji 

Vnr Q. 

"■■•fle*;*, ^Tfor^ 

•^^T^way 






^ rl J 



Saves up IP Thifij Pcf Ccrit On Ci5. 
Provides Fuicr Pidi-Up — Mote Power— 
Greater Milcajjc and Smooiher Ruiininj^- 

CET FREE INFORMATION 



AT LAST? AutoBkDtivc tnxinem hav« mwilmf down ihc t^arricn 
Co pcrfnrtvd combiutfon? The new VACU-MATIC bIvts cbe ^ c ra i 
of Ervarer power! Whb almoit magical arrwn» I hit anutinB ■nvrit' 
tion mrtuitly putt »w life and pep in my rrwtpr. add* mileage m 
every gafCon of guoline . . , prodven tplit-temnd! pickup, tensive 
•cccleeatar rcapontr, greater speed and amoothrr nitming 

H«w- ASiamafic^^ Nothiiig lilte Itl 

The aelf-njtrter — four wheel bnkea — line* Action^fireainlming ^ ^ , 
and now VACCJ-MATI^ The gHaieit mmoe improvement of rwceni 
ytmnj Whh it« rnginren luve achieved a practieil meant ol 
balancing air and guoline autoenaKcaJly foe all ppeedti 
Voru-nutte ii aqfJj^ f v Ir U AUTOMATIC and ollowf 

the motor to "breathe'' at the eorreei time^ opening and doting 
automatically it required. No idling troubleo — no earburetor adjust- 
mrnti neceicary. Juit put it « and forget it! Sharply cuta fud 
wiaiei, HTVci dollar* in goa cooto, reducet urfaen and givn your 
engine new pep, greater power and longer life. 

Flt« All Care 

VACU^MATTC ii constructed of iik ponoi 
asKsihlrd and welted into ocr unJu cofrectly 
adjuiied and aaoJgJ oj th* fmetorv . Nothing 
to regulate. Any mutwiit can attach VAOX 
MATfC in ten minutro. OnCw in, tti mdy 
renunder u the eurge of pnwam pawrr and 
ap«td b tp^a (4 the mtrtpc and the uvuigs 
if oflnrda youe poeketbnnk. 

TAb VAC 1 /*MATIC C«„ Wamwafvwtt, WJ«. 



Ouaranteed Gaf Savings 

The VACU-MATtC provn ineir on cv*^ tw« It im guacimRvd 
to givr wortlnwhdle gu uvingi, quickrr pick-upk and mon power 
or it ciMta you nothing. "On o ten 1 gained an averAfte of 4 mUe* 
on a gallon," wriiei AJcn Werla, “VaiMm^e u the brti I have 
ever tried." Oimnee Ruliin-""! bawo tried the Vacu-motic on 
Hvrral testa and tnd that I get between 3 and fi miles per {*!Coo 
inmw, have mote mileage, have greaser pickup." 

Fr«e Detalli 

Lram about thb rema r hahle device that so greatly oflectt the 
entire performance of yo™ mmoe. Learn why your car <■ coating 
yiMi cam ofMTBi'e %wiihflul VACtJ-MAXICi See wtry 

yeme VACU-MATIC equipped esr will leap away Jnnn tnaflic 
triihoixt epulter or hewatinn. [>tacov«T ■ new driving dird] and 
enjoy the iavings« Gel the (aeut Write lodoyl 

— - — FREE OFFER COUPON 

TIIK VArP^M.lTlU ( 

I T*I7--J31 Vli', t^t- VtaowHtako. Wla, 

tirolirnrn; flnw urAd ifir 1411 |i<(trlLr qtara FBvrATniai: I 

I thr V DTii- Mai k- nod ilrlallN *1 xonr ffvr tUfen Thi* *t 

<-ourM doTH ikift tiPkciitr me kn anj war> | 

I I 

I Name , - ■■— 

I Addnsi— t 

I City - Siaie.x^ I 

^ HI rhrrk hrm kf talrmlrd l« prllJer praoBilllaOx | 



Afeittt ojitf 
SafefinBfl 

If y*0 la(rr- 
nted In 

anniBnl irtvAlat 
e h e e h e«BpeM. 
Uicluiln (Brxt- 
Iflf-laa Brr naw 

[ brine sea**i^d. 



TF/tcn writint/ to titfuci (ifftrj j^Jettse: »j.e:iifi0ii J’opuJnr 




19 3 6 SOUTH BEND 

MODEL 9x3' WORKSHOP 
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PDPVLAn MCCKfUtICd PRESS, PRINTED IN U. B, A> 





If you don't care 
how old you look— 

YOU NEEDN'T BOTHER TO READ THIS ADVERTISEMENT 




I F you livt'd in b hut dawn 
Utur the equator where ihc 
LrO|iiraI huq w'as eoD&tanlly rob- 
Lln|^ your ebln of its natural uila, 
there might be some cxeuse for 
premature age lioes in your face. 

But what's the sease of iuvliiqg 
wrinkles hy removing tho protec- 
tive oiUfrom your fuec every time 
you shave, when there is BarhaMd 
waitU*g simplify that Operation 
Dud keep your face looking 
young. 

Women know that a dry skin la 
death to beauty. That's why they 
use creams ami bland oils on ihclr 
faces. 

Barhasol makes lather unncecfl- 
sar} , It's Au soothing that people 
use it for eunhum— so Barhasol 
makes ebaving a joy and elim|> 
nates such pesta as ingrowo hairs 
hccaure it cuablea the razor to 
make a clean job of it at the base. 

^ro hrufth, no lathcrtno rub-in. 
All you do is wet your face, spread 
on Barhasol and shave. 

Off come the whiskers m the 
mo»( painless fashion and your 
face is left in the pink ufeondilion. 

That, gentlemen, is why Rarbasol 
is America's fttsteibi»elling ehav^ 
ing cream. 




BARBASOL 

BLADES 



now g foi 15 ^^ 



Fnr OIiIt Grinrn T<^n 

««b: tkiiw bu^ S ipT thu«e 
iH-D l|>rl -krTH HartiRiiii I H.lB.EJeB 
pnpk V « Imv i b|( 

Thrr'n 

rakrR. inrd. h|rp u|i nuil 
^tfurip luJjiT. 

nprlpn^nl Hnr. 
^fir'll i^'nur wJilukor* ^llli 
llrtrliBRiil SliRviii^ tirppiii 
Niikkl mippi >m diiwD billi 
Elarbp*u| If ll", ihr p^r« 

r«!ciiihai InK p'<imh|uaUMH. 



TurfJm .SVnjriii''!*uDi — rliF UrtriMwot Uiin— ’ 

oerj- liiK I 'fjjti nfiul 
ifr'U'liWMirf'Ilf ,y»MFni (liu/ rr*fry Irifitty 
ffrnittft 4>i pf ff'LW, f YnpfnniT-ri^ ( nfwup 
iiHztit ttwECmfmprt fnt- litnr.) 





YOULL LIKE THEIR 
MILDNESS TOO! 






CAMEirS aO NOT FFIAIZIE 
NEhvts Oh UJ^Et MT cokditioh! 
ANO THjiLr CJiLMtv tJUTC IE jLFir 
WHAT i WAmT^.^ MU0NB«E 
COUPULa WITH FULL. ftl-CM FLAVOR' 



ACCOUNTANT— C. A. PtMfiicn 



What Bill TiiJen say^s abouc Gimels Is worili 
any smcilcrr's lEttcuion. "Pkyin^ ccimpctttive 
icnnU day after tla>% Tve gui to ketp in dpt up 
coiiJirUin/' says the Man of Tennis/* '*1 

smoke Camds^ the mild ci^rene. They don't 
get my viTiiJ or upset my nervtrs. i've smoked 
Camels for j'trtrs. I never tire of thde smooth, 
rich tasEel Camels must be made from uhoiter 
CDbaci:us to be so mild and taste so good!" 



ufes more Kin ^ ^ 
when you keer 

%Q Tlj.l> sit WHY L too,* 
SMOKE CAMELS . iVt I 
SMOKED THEM FOR ACESl 
AND HO MATTIK «PW 
MANV t SMOKI, THEY I 
OOhY affect MV WIND i 









wRlTtifl — Eilcrn Tiphc 



I FOLLOW TILD-IN, 
iARATEH, GEHfllO. 
AND THE OtMlA 
t PORTS STARS IN 
IMOKIHO CAMILS 
I SMDK£ Camels 
STCAOILVL THEY 
NEVER OfT 
MT WIND 



REPORTER— Dick lianficrford 



# CiETLels are made from fi.ner» 

MQHJl EXFEN. ^IVR TOPACCQS 

—Turkish and Domestic - 

than any other popular brand. 

U- J - R eyn CD tda Tobj.cco C^impAnf 
%’jiiiitun-SAlcm, N+C. 

imEi, IL J. liAVU^aii Tab, Uu. 



